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There are more than a million variations of the 10 basic 
Keyswitch relays illustrated here; at least oneof them 
will suit your particular requirements. = 
They’ reall top- quality and top- “peroneal ee demonstrated by an 
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FAVO 


Atomic Energy Authority, NATO, | 
— British Rail and Central pao 


8 K700 miniature contactor, very sensitive co 
up to 30A ‘contacts 

9 P.O. 3000 meets full GPO specs, 

up to 30A contacts 

10 MSW any of these relays fitted with 
up to 8 microswitches 
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‘Spot on the target is a dirty saying 
at EEV’s vidicon plant because if 
minute particles of dust or dirt are 
left In vidicons during manufacture 
they can settle on the target and ruin 
the picture. Camera angles were 
restricted because it was risky to 
use vidicons upside down. To beat 
this problem EEV has invested many 
thousands of pounds in building the 
largest and most modern clean 

room in Europe so that EEV 
vidicons, made in these ideal 
conditions, are the cleanest on the 
market today. Because EEV 
vidicons can now be used upside 
down, CCTV cameras can be used 
pointing straight downwards—an 
obvious advantage In many 


EEV vidicons work in any position 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 


monitoring applications. This 
scrupulous cleanliness is 
characteristic of all EEV vidicons and 
Is one reason why users know that 
the EEV range will meet practically 
all requirements. EEV make vidicons 
with separate mesh and with 
integral mesh, with magnetic 
focusing and with electrostatic 
focusing, and some are made so 
rugged that they can be used in the 
nose cones of rockets. EEV also 
offers a choice of photosurfaces 
with its vidicons. Full details of the 
wide standard range are available in 
the EEV brochure. If your application 
is sO special that none of the many 
vidicons we make will meet your 
requirements, we can probably 
make one specially for you. 
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Wireless World, July 1962 


WW—007 FOR FURTHER DETAILS 


ENGLISH 
ELECTRIC 
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Send for your 
free copy today. 


gk 


10658 
THE QUEEN'S AWARD 


TO INDUSTRY 


19A 


THE NEW WHITELEY —SJem/orian 
INTEGRATED AMPLIFIER SYSTEM 


A fully transistorized integrated amplifier 
designed for use with all types of pickup 
cartridges, it has facilities for tape and micro- 
phone inputs and the bass, treble, volume and 
balance controls are included. Input selection 
and mode of operation is by push-button 
switches. Available in its own specially designed 
teak veneered cabinet for shelf or bookcase 
mounting or in the new compact equipment 
cabinet illustrated. Come and see the full range 
of Whiteley Stentorian speakers and cabinets 
and discuss your particular hi-fi problems with 
our technical representatives. 


LOUDSPEAKER SYSTEMS 


LC93 


A 19” x 124” x 84" completely enclosed acoustically loaded cabinet housing a 9” 
graded Melamine paper cone with siliconized cambric suspension giving a frequency 
response of 60 Hz to 20 KHz. 


LC94 
A 293” x 232” x 63” acoustic Labyrinth enclosure fitted with acoustic resistance in 
the pipe, using the same highly efficient 9” speaker unit used in the LC93. Frequency 


response 45 Hz to 2OKHz. 


LC95 

The LC95 loudspeaker system is an acoustically loaded Bass Reflex cabinet, measuring 
314” x 202” x 134”, fitted with two loudspeakers and a crossover network. The 
bass loudspeaker being used is a newly developed 12” unit having a Melamine treated 
paper cone with a cambric surround. The middle and high frequency unit is a new 
8” loudspeaker having a Melamine treated paper ribbed cone and surround. 


WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS. 


Telephone: Mansfield 24762 London Office: 109 Kingsway, W.C.2. Tel. HOLborn 3074 
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EEV is Europe's largest maker of 
vacuum Capacitors. Our present 
range includes glass and ceramic 
types, both fixed and variable, 
covering capacitances from 

6 to 3000pF and voltage ratings 
from 3 to 30kV and they're all 
subjected to stringent quality 
control. But although EEV now 
makes 63 types of vacuum 
capacitor, there are still some users 
who must have something special 
to meet their particular need. 

If you have this problem we'll 

be glad to discuss it with you. 


With all our experience it's more 
than likely that we'll be able to 
come up with the answer and make 
the capacitor that’s just right 

for you. After all, we've 

invested a great deal of time 

and money to get the know-how 
to solve problems like yours—as 

a lot of users throughout 

the world have found to their profit. 
But first you can make sure that 
there's nothing in our present 
range that suits you—just send for 
EEV's latest book that gives full data 
on our range of vacuum Capacitors. 


We'll be glad to send you your 
free copy by return. 


EEV vacuum capacitors 


There are 63 types 


but if you need 
a special 
in our present range... we can make it 


ENGLISH ELECTRIC VALVE COMPANY LIMITED ty 
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with Whartedale’s Unit 3 speaker kit 


Wharfedale have designed a new genuine high instruction leaflet, in fact, everything you need 
fidelity system that you can build yourse/f. With to build a compact speaker system. 
the Unit 3 Kit you get : an 8” speaker (with a | 


magnetic field of 12,000 oersteds) which You can build the Unit 3 Kit into one of two 
covers the bass and middle ranges; the new cabinet sizes. In the smaller cabinet the system 
Wharfedale tweeter with acoustiprene dome: will give a faithful and rich reproduction of all 
an electrical cross-over unit; acoustic wadding, musical sounds from 65 - 17,000 Hz. The larger 
wiring, etc., and a complete assembly cabinet increases the range from 40 - 17,000 Hz. 


RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS. 


YN 


WHARFEDALE 
R 
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Don't take our word for it—test EEV 
flash tubes against the equivalents 
you're now using and learn why 
other users think so highly of those 
made by EEV. Incorporating extra 
heavy duty electrodes, EEV flash 


Full details of the range are 
available on request—but if your 
application calls for a flash tube that 
is notin the present range, tell us 
your requirement because we 

can probably make ıt for you. 


tubes are renowned for their 
reliability, long life (up to 10° 
flashes) and high conversion 
efficiency. EEV liquid-cooled and 
air-cooled xenon flash tubes for 
pumping laser rods offer a wide 
range of input energy levels and 
they are capable of operation at high 
repetition rates. 


Outstanding 

in quality, 
reliability 

and performance 


EEV flash tubes 


Typical operating conditions 


Energy 

inputper Arc . Bore Series Trigger 

flash max. length diameter Voltage inductance Flash voltage 
Type (J) (mm) (mm) (kV) (uH) rate (kV) 
XL615/7/3 600 76 = 70 29 400 1 per 15 sec. 12-16. 
XL615/9/4 1500 102 9.0 2.0 400 tper 30sec. — 12-16 
XL615/10/5.5 3500 140 10.0 2.5 400 1 per 30 sec. 16-20 - 
XL615/10/6.5 5000 165 TOO « 2.0 800 Tper2min. ` 20-20 © 
XL615/13/6.5 10 000 165 13.0 2.5 800 1 per 2 min. 25 
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in job selection 
for resistors 


i LLL DP i ffl fp fGf, : We make them the 
tii EEA TIN. way we want them to be — 

first time! The Electrosil 
automated process produces 
the resistors we want —to the 
Specified tolerance and value, off 
the line. We don't have to test and 
sort. The process is continuous and 
accurate. This way, you save. Because we are 
not manufacturing ‘rejects’, production costs are 
p less, so is our selling price. You'll also find that the 

reliability we build in, saves you complicated test procedures 
and consequent costs. Glass-tin-oxide resistor reliability stems 
from better thinking in both materials and production techniques. 
Follow the leader in resistor design, it will pay off! All Electrosil 
resistors are triple-rated — this means you can have the resistor you 
want for the job, without worrying about job selection either. Data 
sheets qU |. Iy available from Eloctrosil toll you all, but briefly, right 
down to 5O parts per million temperature coefficient, you couldn't 
do better, This is no filmy philosophy, but hard (oxide hard) fact 


which we can back 
youneed — 
oxide reliability 
Llectrosil Limited, P.O. Box No 37, ° 


Electrosil Pallion, Sunderland, Co. Durham. 
LIMITED lelephone, Sunderland 71481. Telex 53273 


«mi 
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plug in 
the smallest 
soldering iron 


available 


When you buy a British 
made Antex miniature 
soldering iron you are buying 
a specialised precision 
instrument that has proved 
its success in the majority of 
leading companies in the 
electronics industries 
throughout the World. These 
are professional irons for the 
man who wants the ultimate 
in precision soldering. The 
versatility and accuracy of an 
Antex tron will give you 
fingertip control over any 
soldering problem. Send for 
-your Antex iron now. Or you 
may have our colour 
catalogue. Simply complete 
the Coupon. 


CN 15 watts. Ideal for minia- 
ture and micro miniature 
soldering.18 interchangeable 
spare bits available from .040” 
(Imm) up to 3/16”. For 240, 
220, 110, 50 or 24 volts. 


32/6 


From Electrical and 
Radio Shops or direct 
from Antex. 


Aee) ai 


Complete precision 
soldering kit 


This kit—in a rigid plastic 
“tool-box” — contains 
everything you need for 
precision soldering. 


m Model CN 15 watts 
miniature iron, fitted 
q3” bit. 
Interchangeable spare 
bit, 3”. ; 


Interchangeable spare 


Reel of resin-cored 
solder 

Felt cleaning pad 
Stand for soldering iron 
Space for stowage of 
lead and plug 


PLUS 36-page booklet on 
“‘How-to-Solder’’—a mine 
of information for amateur 
and professional. 


From Electrical and Radio 


Shops or 
direct from A. g J 6 


Antex. 


PRECISION MINIATURE 
SOLDERING IRONS 


BRR RRR RRR RRR RRR EERE 
To: Antex, Mayflower House, Plymouth, Devon. 


| | Please send me the Antex colour catalogue 
io Please send me the following irons 


Quantity Model Bit Size Volts Price 
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Antex, Mayflower House, Plymouth 
Telephone: 67377/8. Telex: 45296 


Telophone:,,........ 
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INSERTION LOSS 


. 1 KHz 10 KHz 


Our filters give higher 
attenuation in a fraction 
of the space 


Broadband Filters offer: 


1. Highest attenuation at the 
lowest frequencies in the 
smallest package. 


2. Typical cut-off frequency 
of 2 kHz in less than ¢ size of a 
conventional filter. 


3. Excellent performance to 
beyond 10 GHz. 


4. Hermetically-sealed, robust 
metal housing providing pro- 
tection against the most strin- 
gent environments over the 
temperature range —55°C to 
+125°C. 


5. Internal construction incor- 
porating unique Erie rolled 
ceramic capacitor elements in 
an L network with ferrite or 
monolithic elements in a Pi or 
T network with toroids. 


6. Selected styles approved 
for military and aerospace 
applications. | 


BROADBAND 
FILTER 


VOCAL oe 


100 KHz 100 MHz 


1 MHz 10 MHz 


FREQUENCY 


Filtercons offer: 


1. Highest attenuation in 
smallest size at lowest cost. 


2. Typical cut-off frequency 
of 2 MHz in a wide range of 
styles. 


3. Excellent performance to 
beyond 10 GHz. 


4. Wide range of robust con- 
figurations for solder- 
mounting, bush-mounting 
and multi-assemblies, for reli- 
able operation over the tem- 


perature range —55°C to 
+125. 
5. Internal construction in- 


corporating ceramic capacitor 
elements and ferrites in a PIi 
network. 


6. Selected for major military 
and aerospace applications. 
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TYPICAL 
FILTERCONS 


1 GHz 10 GHz 


Erie Broadband Filters and 
Filtercons eliminate interfer- 
ence caused by switches, 
relays, motor commutators, 
SCR’s and transistor switch- 
ing. These filter devices are 
exceptional in that in a volume 
less than 1 cubic centimetre 
they offer typically an inser- 
tion loss of 80 dB minimum in 
the range 150 kHz to over 
10 GHz. . 
The components on the graph 
are illustrated life size. 


Contact us for fuller details. 
Technical Sales, 

Erie Electronics Limited,* 
South Denes, 

Great Yarmouth, Norfolk. 
Phone: 0493 4911. 

Telex: 97421. 


Filtercon is a registered 
trade mark 


i n 


* Formerly Erie Resistor Limited 
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‘na Telephone 
for up-to-the-minute information— 
anytime 


You can give telephone subscribers the information 
they want! 
A complete coverage of current news, weather, 
sporting and lottery results, tourist information and 
a other sought-after information is practical over 
wy | existing telephone systems when units from the 
te an : Plessey magnetic drum announcement range are 
utilized. 
The Plessey Variable Message Repeater is designed 
to provide these services. Recorded messages may 
be up to 3 minutes duration with the advantage of 
immediate recycling at the end of the message. 
Alternating between two units allows the latest 
| , = information to be recorded from a remote centre at 
a a F any time with no interruption to the service. 
gA - & c Other units include the Automatic Verbal 

Announcement Unit for multi-channel automatic 
exchange interception for advice to callers dialling 
changed or non-working lines, and the economical 
Auto Announcer for short duration location or fault 
identification announcements. 
This Plessey equipment is designed to relieve 
oera -o switchboard operators of a large number of routine 
Bi | enquiry calls and/or provides a wide range of 

——— a continuous revenue earning information services. 

o Specifications and application details of the various 

heavy duty magnetic drum announcement units in the 
range are available from Plessey. 


Two Auto Announcer and two Variable Message Repeaters are 
shown rack-mounted in a private service installation. Recordings 


LESSEY 


Sales and Service — Technical Ceramics Limited Cheney Manor Trading Estate Swindon Wiltshire 
Telephone Swindon (OSW3)6251 Telex 44375 Cable PIEZO Swindon or the manufacturer Plessey Components 
Australia Rola Unit The Boulevard Richmond Australia 3121 Telex 30383 Cables ROLA Melbourne 
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DISCOVER... 


=- the most economic 
method of teaching and 
learning electronics 


PRACTICAL ELECTRONICS isa 


programmed course in practical 
electricity and electronics 


THE SYSTEM 

The student opens his Practibook and 
reads. By placing a transparent Per- 
spex matrix over the page, the book 
becomes a “laboratory bench”. 

Real components on specially 
designed mounts can be plugged in- 
to “programmed” experimental cir- 
cuits which can be seen through the 
matrix and the circuit “comes to life” 
by means of the audio test set. 

The Audio Test Set is a fully transis- 
torised, battery powered, signal 
generator, multi-range meter and 


stabilised voltage and current source. 
Access to successive steps in the 
programme is obtained simply by 
turning a page—the matrix is hinged 
to facilitate this. 

The “Discovery” approach is en- 
couraged, measurements are made, 
results collated, and conclusions 
drawn as the student is led to the 
“discovery” of the laws and theorems 
of electricity and electronics by carry- 
ing out the practical experiments. His 
growing knowledge is also tested 
stage by stage by a series of ‘‘com- 
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pletion’’and “‘experimental’’ problems. 
THE SYLLABUS 

The full course, in nine books, is 
designed to give the student a proper 
grounding in basic electricity and 
fundamental electronics from Ohms 


law to semiconductor applications. 


For more information on this and other 
equipment contact: 


PETO SCOTT 


Z/S OJ 


SOUR. AmA 


PETO SCOTT LIMITED 
Addlestone Road, Weybridge, Surrey. 
Tel: Weybridge 45511. Telex: London 262319. 
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you know Squadcal... 


NOW MEET 
SYNCAL... 


The highly successful ‘Squadcal’ H.F., S.S.B.. 29-channel 5 watt manpack, 
already operating in more than 40 countries, now has a companion equipment- 
‘Syncal’, which provides 6,000 synthesizer-controlled channels of high 
Stability between 2 and 8MHz. With 20 watts p.e.p. output, it is ideal for 

those manpack applications not covered by the ‘Squadcal’ specification and 
can also be used in vehicle-borne and static installations throughout the 


Squadcal Syncal 


29 crystal-controlled channels 2-7 MHz 6,000 channels spaced by 1 KHz between 2 and 8MHz 

5 watts p.e.p. output all solid state 20 watts p.e.p. output all solid state 

S.S.B./A.M./C.W. operation U.S.B., L.S.B., D.S.B. and C.W. operation 

Lightweight — compact — waterproof © Lightweight — robust — waterproof 

Simple to operate, Low cost — high reliability. Simple to maintain 
inexpensive easy maintenance and operate. Beta-light control illumination. 


Wide range of accessories common to both equipments. ‘Syncal'’ literature is now available from 


R/AIC/A/L| 


Racal Communications Limited; Western Road, Bracknell, Berkshire, England 


AUSTRALIA, Racal Electronics Pty. Ltd. CANADA, Racal (Canada) Ltd. SOUTH AFRICA, Racal S.M.D. Electronics (Pty) Ltd. USA, Racal Communications Inc. 
FEDERAL REPUBLIC OF GERMANY, Racal Communications Ltd. SINGAPORE, Asian Regional Office. 
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FOR SUPERB QUALITY AND WORLD 
WIDE DISTRIBUTION HALTRON 
OFFER A VAST SELECTION OF 
VALVES FOR ALL AREAS OF 
RESEARCH AND INDUSTRY 


FOR QUALITY, RELIABILITY AND WORLD-WIDE AVAILABILITY, RELY 
ON HALL ELECTRIC’S SPEED, INTELLIGENCE AND REPUTATION 


VALVES FOR: 

Radio and Television Manufacturers. 
Radio and Television Service Departments. 
Radio Relay Companies. 

Audio Equipment. 

Electronic Equipment. 

Instrumentation. 

Computers. 

Marine Radar. 

Communication Equipment. 


Research and Development. l 
Government Departments. 

Aircraft Military and Civil. 

Ministry of Aviation Approved Inspection. 


Air Registration Board Approved 


RADIO VALVES & TUBES ^H 


All enquiries to: 
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5. 
Telephone: 01-485 8531 (10 lines). Telex: 2-2573. Cables: Hallectric, London, N.W. 5. 
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for 


Why C.R.E.I. 


No standard text books are used — these are often considerably out-of-date when printed. 
C.R.E.I. Lesson Material contains information not published elsewhere and is kept up-to-date 


conti 


Step-by-step progress is assured by the concise, simply written and easily understood lessons. 
Each programme of study is based on the practical applications to, and specific needs of, 


prepare 

NOW 
tom bead S 
Wor 


Today there is a huge demand for technologists such as 
electronics, nuclear and computer systems engineers, 
radio and television engineers, etc. In the future, there 
will be even more such important positions requiring 
just the up-to-date, advanced technical education which 
C.R.E.I., the Home Study Division of McGraw-Hill Book 
Co.,can provide. a 


C.R.E.|., Study Programmes are directly related to the 
probiems of Industry including the latest technological 
developments and advanced ideas. Students claim that 
the individual tuition given by the C.R.E.|. panel of experts 
in each specialised field is comparable in technological 
content with that of technical colleges. 


Courses are best 


nuously. (Over £50,000 is spent annually in revising text material. ). 


Industry. 


Take the first step to a better job now—enrol with C.R.E.I., the epeciaiiets in Technical Home 


Study Courses. 
C.R.E.l. PROGRAMMES ARE AVAILABLE IN: 


Electronic Engineering Technology * Industrial Electronics for Automation * Computer Systems 
Technology * Nuclear Engineering x Mathematics for Electronics Engineers x Television 


Engineering « Radar and Servo Engineering 


City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300. 


CREI 


The highest level of 
Technical Home Study. 


C.R.E.I. (London), 


173-176 Sloane Street, London S.W.1. 


A subsidiary of M 
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POST THIS COUPON TODAY FOR A BETTER FUTURE 


My interest is City and Guilds B page er General ia 
NAME 


ADDRESS 


EDUCATIONAL BACKGROUND 


Walpole House, ELECTRONICS EXPERIENCE 


cGraw-Hill Inc. 
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To C.R.E.I. (London), Walpole House, 173-176 Sloane Street, London, S.W.1. 
Please send me (for my information and entirely without obligation) full details of the Educational 
Programmes offered by your Institute. 
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Look” In Instrumentation is 


From Heathkit 


The newest and most practical innovation in electronic instrumentation 
is the exciting new ultra-functional styling format from Heath. New 
instruments feature a unique cabinet frame consisting of the front 
and rear panels and side rails which completely supports the component 
chassis independently from the top and bottom cabinet shells. This 
allows complete freedom from assembly, check-out, and calibration. 
The sturdy side rails conceal retractable carrying handles. The die-cast 
front panel bezel styled in chrome and black, the black side rails, and 

the beige front panels and cabinet shells give the new instruments an 
ie... - appearance as up-to-date as their functional performance. 


The “New 


KIT IM-2 hran doree pt a New Solid - State High - Impedance Volt - Ohm 
£48.10.0 pp. 7% models. Milliammeter . . . IM-25 


e 9 A.C. and 9 D.C. voltage ranges from 150 millivolts to 1500 
volts full scale © 7 resistance ranges, 10 ohms centre scale with 
multipliers x1, x10, x 100, x Ik, x 10k, x 100k, and x I meg... 
measures from one ohm to 1000 megohms © I! current ranges 
from [5A full scale to 1.5A full scale @ || megohm input impedance 
on D.C. © 10 megohm input impedance on A.C. © A.C. response 
to 100 kHz ©@ 6in. 200uA meter with zero-centre scales for positive 
and negative voltage measurements without switching © Internal 
battery power or 120/240 volt A.C., 50 Hz © Circuit board 
construction for extra-rugged durability. | 


New Solid-State Volt-Ohm Meter, IM-16 
e 8 A.C. and 8 D.C. ranges from 0.5 volts to 1500 volts full scale 


KIT IM-16 © 7 ohm-meter ranges with 10 ohms at centre scale and multipliers 
£28 8 O of x l, x10, x 100, x Ik, x 10k, x 100k,and x I megohm @ II meg- 
Q. P.P. 6/- ohm input on D.C. ranges, | megohm on A.C. ranges ® Operates 


on either built-in battery power or 120/240 volt A.C., 50 Hz 
è Circuit-board construction. 


New Variable Control Regulated High Voltage 
Power Supply... IP-17 


e Furnishes 0 to 400 volts D.C. @ 100 mA maximum with better 
than 1% regulation for 0 to full load and +10 volt line variation 
@ Furnishes 6 volt A.C. @ 4 amperes and 12 volt A.C. @ 2 amperes 
for tube filaments @ Provides 0 to — 100 volts D.C. bias @ | milli- 
ampere maximum ©® Features separate panel meters for continuous 


a ža S more EE h : P | monitor for output current and voltage © Terminals are isolated 
DDD — . . a from chassis for safety © High voltage and bias may be switched 
raana Hea ares a $ | “off” while filament voltage is “on” © Modern circuit board 
eatin ee | and wiring harness construction © 120/240 volt A.C., 50 Hz 

operation. 
KIT IP-17 New Improved Version of the famous Heathkit 
£37.4.0 pr.. 10/6 Solid-State, Voltage-Regulated, Current-Limited 


Power Supply .. . IP-27 


e New zener reference ® New improved circuitry is virtually 
immune to overload due to exotic transients © 0.5 to 50 volts 
D.C. with better than -|-15 millivolts regulation © Four current 
ranges 50 mA, 150 mA, 500 mA and I.5 amperes © Adjustable 
current limiter: 30 to 100% on all ranges © Panel meter shows 
Output voltage or current © “ Pin-ball”’ lights, indicate “‘ volt- 


age ” or “current” meter reading © Up-to-date construction 
@ Unequalled performance in a laboratory power supply. 


Many other instruments in range 
why not send for the 


FREE CATALOGUE and 


PAE . NSTRUMENT BROCHURE 
£46.12.0 pe. 9- INSTRU BROCHU 


Full specification sheet available on any HEATHKIT model from 


-= DAYSTROM LTD. ~-~’ e- 
S 
DEPT. WW-7, GLOUCESTER, ENGLAND coupon on 
Member of the Schlumburger Group including the Heath Company rig ht. ) o ni 


MANUFACTURERS OF THE WORLD’S LARGEST SELLING ELECTRONIC KITS 


Bae E h te É S le 8 eae É p ie 6b oe df r OS o fh D S d A e U p o G p Rae E G a G D E i he G p Se E G eo Oe tee G D Ra E a E p See E S te G S T ee 8 pl le E p i Oe 6S Se E p te G fe Ct Se 6 6 Se Sb Sp, df Die Ob o 6 9 Ce E fe ee 
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The Worlds Best Buys in Electronics come 


from Heathkit 


All models are available in ready-to-use or kit form. 


Latest Portable Stereo Record Player Latest Portable Stereo Tape Recorder 
SRP-I `STR.I 


i [his stereo, fully transiscorised, 
mains operated player offers 
new standards of reproduction. 
Automatic playing of 16, 33, 45 
and 78 r.p.m. records. All 
transistor—cool instant opera- 
tion, Dual LP/78 stylus. Plays 
mono or stereo records. Suit- 
case portability. Detachable 
speaker enclosure for best 
stereo effect. Two 8in. X Sin. 
special loudspeakers. For 220- 
250V. a.c. mains operation. 


No other British model offers this 
specification for this price. Not only 
a tape recorder but a complete stereo 
sound system in one compact unit 
4-track stereo or mono record and 
playback at 74, 33 and IZ i.p.s. Latest 
18 transistor circuit. Recording leve! 
indicator. @Well known British deck 
with digital counter. Stereophonic 
mic.andaux.inputs @ Speaker/head- 
phone outputs. @ Built-in audio 
amplifiers give 4 watts output (rms) 
per channel. Two high efficiency 
Overall cabinet size 155% x 33 x 8in. X 5in. loudspeakers. Versatile re- 
lOżin. Choice of handsome two- cording facilities. So easy to build. 
tone blue and grey or red and Attractive black Rexine cabinet with 
grey fabric coverings. Compact. pastel grey matching panels. 

economical stereo and mono record playing for the whole family—plays anything 
from the Beatles to Bartok. All solid-state circuitry gives room-filling volume, 


Kit £28.6.0 incl. P.T. p.p. 10/6 Ready-to-use £35.4.0 p.p. 10/6 


Kit £58.0.0 incl. P.Y. p.p. 10/6. Ready-to-use £70.6.0 p.p. 10/6 


U XR-l—Portable Radio LUXURY Class Car Radio, CR-I 


A small, compact, high output unit. 
Superb long and medium wave entertain- 
ment whenever you drive. For l2v. 
positive or 1|2v. negative car earth 
system. @ 8 latest semi-conductors (6 
transistors, 2 diode circuit). @ Powerful 
output (4 watts) will drive two speakers. 
@Styled to harmonise with most car 
colour schemes. @ Supplied in two units, 


Strong, robust construction with reliable perfor- 
mance. 6 transistor, | diode circuit provides the 
power and range you can’t get from miniatures. 
Covers long and medium wavebands. Cabinet 
finished in beautiful real leather or in the attractive 
colours Navy Blue, Coral Pink, Lime Green 
(please state second choice). 


Kit £12.8.0 colour case p.p. 4/6 


neadytonse £1480 ppd Rinne eet Ah on WE 
Kit £13.8.0 leather p.p. 4/6 £11/3/6, both models required. 
Ready-to-use £15.10.0 ,, p.p. 4/6 Kit £12.18.6 incl. P.T. p.p. 4/6 


Loudspeaker £1.2.3 extra. 


U XR-2—Portable Radio Ready-to-use £19.12.6 p.p. 4/6 


A De-luxe 7 transistor, 3 diode circuit offers 
big-set sound. Battery saving circuitry—bat- 
teries last for months. Push buttons for Long and 
Medium wave coverage and tone control. Easy- 
tune slide-rule dial. Double tuned I.F. stage. 
Output for phone or tape recorder. Choice of 
real brown or black leather case and handle. 


Kit £15.10 0 p.p. 6/- Total Kit £14.0.0 inc!. P.T. p.p. 10/6 
Ready-to-use £17.10.0 p.p. 6/- Ready-to-use £18.18.0 p.p. 10/6 


= 


- Many other models, SEND FOR THE FREE CATALOGUE 


MIMI LULL LLU ILL LLL TL ANOANO OAE 


NEW Portabie Transistorised 12 |- 12 w. Stereo Amplifier, 
Solid-State Volt TSA-12 
Ohm Meter 


AVON Mini SPEAKER 


Excellent performance from small size 64in. Bass, 
34 mid/high frequency unit. Inductor/capacitor 
cross over network. Supplied in two units, both 
required, 


MINILI 


Just right for the home owner, This luxury-quality amplifier utilises transformer- 
boater, model builder, hams less output circuitry giving superior performance, 

. sophisticated enough for lower phase shift, wider response and lower dis- 
even radio and T.V. servicing. , f 
Solid-state circuit @ FET input, tortion, It delivers 12 watts R.M.S. per channel 
4 silicon transistor, | diode, into 8 ohms over an extremely wide frequency 
4 A.C. voltage ranges, 4 D.C. range of 16 to 50,000 c/s. A six-position source 
voltage ranges, 4 ohm ranges, , f 
Il megohm input on D.C. switch easily handles your records, radio or 
| Megohm input on A.C., 4zin. auxiliary inputs—stereo or mono. Baxendall type tone controls for Bass and 
2004A meter. Battery powered. Treble boost and cut. Its high class performance is matched only by its sleek and 
Rugged polypropylene case with , ; : 

l ver and | Storage attractive low silhouette styling 

self co handle. Storag . 
space for test leads. PCB con- 7 
struction. Kit £30.10.0 Ready-to-use £38.0.0 p.p. 10/6 

Kit £12.12.0 p.p. 4/6 (cabinet £2.5.0 extra.) 


Ready to use, price on request. 


DAYSTROM LTD., Dept. WW6 


Visit the HEATHKIT CENTRES | Gloucester, England. Tel.: 29451 | 

GLOUCESTER: | 

Bristol Road. Tel: 29451 | C] Please send further details of model(s) ......nnuosssunennnsenessneresssoserererereerrreeo | 

LONDON: | | 

233 Tottenham Court Road. Tel: 01-636 7349 | ua Pap Oa BR By Ow. a ioe ws a Ww” a hve TOTS Me. 6) tw Baie TOUS! we co. HEIR we SL ALON eH gD, & Woe eee a Ww) 6 RT ROT SLAG, Be ah aS Se Swe | 

BIRMINGHAM: | C] Please send FREE British Heathkit Catalogue. | 
17-18 St. Martin House, Bull Ring. 

Tel: 021-643 4386 E hese dentate tensa Basie So ica ed eh psec NA OEA nanan | 

Demonstrations by arrangement. | 

\ i Aar Aiar SNo ANo iNe Nope iNet Ned Net Not Not Not ENES ADDRESS «atch Pearse achek aa a a Die bk N WES a aE a a a a e a r A | 

SEND FOR FREE CATALOGUE MB | ...... PEA E EEEE ETE AEE EES E N EAE | 

| Prices and specifications subject to change without notice | 
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g if id only tried 
Pinnacle 
first... 


The widest ranging and most 
comprehensive valve catalogue 
available from any independent 
supplier. 


PINNACLE ELECTRONICS LTD ACHILLES STREET - NEW CROSS - LONDON S.E.14 
Telephone: All Departments—01-692 7285 Direct orders—O1-692 7714 
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EXPOR] S. you're doing your bit and makin 


g equipment for far-away 
places? And you're held up for meters? Like an O-5mA calibrated in pulsfrekvense Or a jonkammarstrom 


meter specially calibraied from 10" to 10 *2 Or a straightforward (but impossible to locate) 100mA 
moving-coil job reading simply 0-35 KF/MH? Relax. No problem at all. Anders are legending 
most types of meters in all sorts of languages every day of the week—and as often as not calibrating 
them specially into the bargain. Hand lettering specialists are standing by for the one or two off 


Fast, accurate techniques are here for the quantity orders. Ring us. Youll find we are as fast at this 


sort of thing as we are at supplying standard meters off the shelf... . and, as you know (or should 
know), that’s fast. | 


N.B. The variety of meters in our new catalogue is a revelation—and now we've got extensive new 
centralised premises for a better-than-ever service. 


Manufacture and distribution of electrical measuring instruments and electronic equipment. The 


largest stocks in the U.K. for off-the-shelf delivery. Prompt supply of non-standard instruments and 
ancillaries. Sole U.K. distribution of FRAHM vibrating reed frequency meters and tachometers. 


ANDERS METER SERVICE 


Anders Electronics Ltd., 48-56 Bayham Place, Bayham Street, London, N.W.1. Telephone: 01-387 9092 


Wireless World, July 1968 


WW—023 FOR FURTHER DETAILS 


\\ 


20 


quality equipment TAPE RECORDER 


HEPES 


Here is a versatile stereophonic recorder which has no equal in its price group. 


The C.B.L./7T solid state version uses 8 low noise Field Effects Transistors on its twin channel Mic. P.U. 
and Playback imputs to give low intermodulation distortion, and the 10 watts sine wave I5 watt speech 
and music amplifiers each have less than 0.05 % harmonic distortion and less than 0.1 % intermodulation 
distortion at 10 watts output. 


“Before and After’’ monitoring on phones and by internal or external speakers is catered for, and separate 
power amplifier volume controls allow the speakers to be independently controlled from the headphones. 
30/5022 balanced line Microphone and P.U. inputs can be mixed with the other channel via a crossmix 
and an echo control. 


All the facilities of the valve model C.B.L. are provided, plus a few extras... The series 7 deck has variable 
speed wind in either direction, solenoid operation, provision for an external switch for remote run or 
voice operated accessory, and still lower wow and flutter figures. 


Mono and full track versions of this will also be available. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, §$.W.19 


Telephone: 01-542 2814 & 6242/3/4 Telegrams: “Yortexion London S.W.19” 
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Has red tape been 

complicating your procurement of 

electronic components — 
from the U.S.A.? 


Procurement of - ee 

American-made elec- 

tronic components used to be thought of as a complex, time- 
consuming procedure with a myriad of red tape details and 
problems. Not anymore — now you can join the growing list of 
companies that rely on the technical skills and services of Milo 
International, world-wide distributors of electronic components. 
Our team of experienced specialists will process your order with 
speed and efficiency from start to finish — immediate price and 
availability quotations, product information, application data, 
import certificates, export licenses, declarations, export pack- 
aging, delivery expediting, etc. And this all-inclusive service is 
provided for each order, no matter how small or large. 


Wireless World, July 1968 


Let us help you 
cut through It! 


For whatever you may need in electronic components 
* from the U:S.A., Milo International can satisfy your re- 

quirements with prompt delivery, at direct factory prices, 
from a huge in-stock inventory of thousands of components 


made by the leading American manufacturers including: this 


partial listing: 
Amperex 
Amphenol 
Arrow-Hart & 

Hegeman 

Bourns 
Burgess 
Cannon 
Centralab 
Cinch-Jones 
Clarostat 
Cornell-Dubilier 
Corning 
Dale Electronics 
Delco Radio 


Eimac 

Electrons, Inc. 
Erie 

General Electric 
Hardwick Hindle 
Hickok 

1.T.T. 

J.F.D. 

Kings 

Littelfuse 

Mallory 

Oak 

Ohmite-Allen Bradley 
Potter & Brumfield 


R.C.A. 

Raytheon 
Simpson 

Sola 

Solitron 

Sprague 

Stancor 

Superior 

Sylvania 

Texas Instruments 
Transitron 

United Transformer 
Vector 

Xcelite 


For immediate price and delivery quotations, contact Milo by mail, phone, cable or International Telex. 


41LO International 


World-Wide Electronic Component Suppliers 


930 Canal Street, New York, N.Y. 10013 / Tel 212-233-2980 / Cable MILOLECTRO, N.Y. / Int'l. Telex 62528 
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Easier 

faster 

RF measuring 
techniques 


with Hatfield's 
LE300/A1 
R.F. Bridge 


@ Fast measurement of RF characteristics of 
inductors, transistors, varactors, diodes, 


resistors, transformers, etc. 


Measurements can be made without adap- 
tors, with or without direct current or 
voltage polarisation of component con- 


cerned. 


Available with built-in source and detector 
at 1.592 MHz—avoids the necessity for 
separate source and detector. 


Three terminal measurements can be made 
on transistors, with collecter currents up to 
0.5A or 1.0A with only slight error. 


@ Delivery fromstock. 


Write now for full information and the latest 
Hattield Short Form Catalogue. 


HATFIELDINSTRUMENTSLTD. 
DEPT. WW, BURRINGTON WAY, PLYMOUTH, DEVON 
Telephone 0752 72773/4Telegrams: Sigjen, Plymouth 


HATFIELD BALUN 
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NA To: The Pembridge College of Electronics 


Trainfortomorrow’sworld 


in Radio and Television 


at The Pembridge College | 


of Electronics. 


The next full time 16 month College Diploma 
Course which gives a thorough fundamental 
training for radio and television engineers, 
starts on 3rd September 1968. The following 
course on 1st January 1969. Radio Officers 
are exempted from the first term of the 
course. | 
The Course includes theoretical and practical 
instruction on Colour Television receivers and is 
recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to. successful students. 

The way to get ahead in this fast growing industry 
—an industry that gives you many far-reaching 
opportunities—is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: ʻO’ Level, Senior Cambridge or 
equivalent in Mathematics and English. 


(Dept. ww3), 34a Hereford Road, London, W.2 


Please send, without obligation, details of the 
Full-time Course in Radio and Television. 


POCO O ROE HEHEHE OHHH H ESE EOE HERE HEHE HEE EEN EEE SE SEHE EHH EOE OHHH HE SHEE EE HORDE EH OE SH ESOS ESOS ESSE HEHEHE HE EEEEOD 
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The new 


“"WESTMINSTER’ 


solid-state radiotelephone 
„Irom PYE 


designed for world markets 


The new range of ‘Westminster’ solid-state radiotelephones is ready for opera- 
tion anywhere in the world. Pre-production models successfully endured every 
possible combination of adverse climatic, regional, shock and vibration ex- 
tremes for over a year. This exacting field-test programme has proved the 
‘Westminster’ range of radiotelephones suitable for global operation. 

The ‘Westminster’ range is type-approved in many countries; dash, universal or 
motorcycle versions are available. 


Pye Telecommunications Limited, Cambridge, England. 
Telephone: 0223 61222 Telex: 81166 
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ASPECTS 


NEW FM AND AM CRYSTAL TUNERS 


1. VHF/FM TUNER TYPE FMT9 

This new crystal controlled tuner is available either as a switched 4 programme unit 
(Radio 2,3,4 and Local Radio) or as a single programme unit, for the range 88-100 
MHz. These units have been developed for systems requiring very long term stability 
and with their high selectivity and sensitivity are ideal for continuous distribution 
systems in Hospitals, Hotels, Factories etc. 

Fully transistorised and mounted on a sturdy chassis and provided with a neat 
escutcheon they are so compact (2” wide x 4” high x 8” deep) that 4 FM tuners and 
one AM tuner (noted below) can be mounted on one standard 19” x 5%" rack panel, 
thus cutting rack and assembly costs. 

2. AM TUNER TYPE AMT9 

This new tuner for reception of signals in the 195-550 metre band is also crystal 
controlled for long term stability and high selectivity. Primarily designed for Radio 1 
and Luxembourg reception it has also been used for areas where VHF reception is not 
satisfactory. 

3. POWER SUPPLY UNIT PSU2 

A new mains power supply unit has been developed for the above (and for our radio 
microphones) and is designed to fix on to the tuner chassis and provides 9.1 v. 15 mA 
zener stabilised. This is fully encapsulated in an araldite block (the size of a PP6 
battery 2%" x 1 3/8” x 1 3/8") fitted with battery terminals and a 6 ft. mains lead. 


For further details on these new tuners, or any other of our products please write, phone or Telex — 


J.V.H.Robins, Marketing Director, S.N.S. Communications Limited, 851, Ringwood Road, Bournemouth, Hants, England. 
Telex 41224, Telephone Northbourne 4845. 


Manufacturers of Transistor Amplifiers, Radio Microphones, Cabinet and Line Source loudspeakers, Loudspeaking Intercom Systems, 


Hotel Radio and Intercom Systems. 
(FC) A Member of the Firth Cleveland Group. 
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vacuum equipment 
from General 


GENERAL ENGINEERING 
(RADCLIFFE) LIMITED 


RADCLIFFE, MANCHESTER 


VACUUM PRODUCTS DIVISION 


STATION WORKS, BURY ROAD 


Telephone: 061-723 3271 & 3041 
Telex: 66200 Generalrad Mchr. 


TRANSFORMER VACUUM 
PUMPING UNIT 


A compact, portable 
pumping unit for drying 
and oil filling of trans- 
formers. 


GENEVAC MOBILE 
PUMPING PLANT 


Self-contained, combined 
pumping plants, supplied 
as manually or semi- 
automatic operated units. 


CO. 


WW—030 FOR FURTHER DETAILS 


LABORATORY VACUUM | 
PUMPING GROUP 


A vacuum pumping group 
designed to serve all 
vacuum points ina 
laboratory, interconnected 
to allow one or both 
pumps to operate, accord- 
ing to demand. 


GENEVAC COATING UNITS 


Manual, semi-automatic or 
automatic coating units 
with 12”, 19” or 24” work 
chambers. Available with a 
wide variety of pumping 
systems. 

Special plants to cus- 
tomers’ requirements. 


KINNEY TRIPLEX HIGH 
VACUUM PUMPS 
SERIES G.K.T. 


A range of oil sealed 
vacuum pumps producing 
pressures of 1 torr and 
below. Operating on the 
rotary piston principle and 
utilising a new balancing 


| system, these pumps offer 
~ unparalleled compactness 


and vibration free 
operation. 
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Pinnacle 
the largest single 


THIS IS WHAT 
WE DO 


Make available the widest 
range of valves for com- 
mercial and industrial use. 
Give a personalised service 
based on intelligence and 
speed. 


Wireless World, July 1968 


Ensure that we only Supply 
valves made by the world’s 
foremost manufacturers. 


Provide valves selected for 
your special needs. 


Help out rapidly with that 
‘awkward” valve that no- 
body else seems to have 
heard of. 


IF PD ONLY TRIED PINNACLE FIRST... 


Every valve in either widespread or special- 
ised use in the fields of Entertainment, 
Industry, Education and Research will be 
found in our catalogue, together with its 
main equivalents, classification, and the 
Pinnacle “P” number under which it may 
be ordered. 


Specialise in European or 
American types which are 
not normally easily obtain- 
able. 


Rush you a small order, or 
quote for a bulk require- 
ment—1’s or 1,000’s are all 
the same to us. 


Pinnacle 


PINNACLE ELECTRONICS LIMITED ACHILLES STREET * NEW CROSS * LONDON S.E.14 


Telephone: All Departments—01-692 7285 Direct orders — 01-692 7714 


WW—031 FOR FURTHER DETAILS 


26 


Armstrong 
high fidelity sound 


A STEREO 
TUNER-AMPLIFIER 
for the 
BUDGET SYSTEM 


127 STEREO TUNER-AMPLIFIER £42-17-9 
OPTIONAL CASE As illustrated £3-16-6 


If you want high fidelity in the highest class don’t buy 
the 127 Tuner-Amplifier; it isn’t meant for you. But 
if you want a good quality system that is a great deal 
better than the average radiogram, and your power 
requirements, as well as your budget, are of modest 
proportions, then this is meant for you. 


The 10 watts power output, 5 from each channel, 
won’t fill a hall, but it is more than adequate for most 
domestic purposes. The AM-FM Tuner incorporated 
is doubly attractive because, as well as covering the 
medium waveband, it has a performance on FM which 
is good enough to give excellent results on stereo radio 
once you add the optional M5 stereo radio decoder. 


There are of course the usual facilities; pickup and 
tape inputs, tape recording outputs, bass and treble 
tone controls. 


As we said at the outset if you are after top class hi- 
fi you don’t want the 127. What you want is the 
Armstrong series 400. 


For full details and technical specifications of the 
127 and all series 400 models, plus list of stockists, 
post coupon or write, mentioning 7W W68. 
ARMSTRONG AUDIO LTD., WARLTERS ROAD N.7 

. Telephone 01-607 3213 
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Bullers ceramics 


forthe ELEGTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Frequelex—for high-frequency insulation. 


Refractories for high-temperature insulation. 


Bullers porcelain for general insulation purposes. 


Meticulous care in manufacture, high quality 
material, with particular attention applied to 
dimensional precision and accuracy, explain the 
efficiency and ease of assembly when using 
Bullers die pressed products. 


Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 997] 
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Performance. 
Reliability. Value. 


The latest AS1410.2 
Series power supplies- 
from Solartron. 


Rugged and almost indestructible 
in use the AS1410.2 series power supplies have a more 
advanced specification than any other power supply 
unit available, and a performance approaching that of 
calibration standards. | 

In no other supply unit can you have all these 
facilities: 
= Automatic constant voltage or constant current 
with stability ratio of 10,000:1. 
m Remote programming and remote control of a// 
functions with pinpoint remote resetting 
accuracy. 
m 1% digital voltage setting with smooth control. 
Long-term stability of 0.05% in 1,000 hours. = 
m Ripple and noise less than 200 Vrms. Tempera- aan 
ture co-efficient less than 0.01% per degree C. 

If you don’t need such facilities just remember you 
certainly want reliability and value against that precious 
appropriation. 


ASK SOLARTRON 


France Italy 
Societe D'Instrumentation, Schlumberger italiana Spa, 
Schlumberger, Diffusion Divisione Strumentazione, 


= Commerciale, 241 Avenue via Veniero 7, Milano. 
Gambetta, Paris 20 eme. 


Switzerland 
i est “armany Schlumberger Messgerate AG, 
~] Schlumberger (Overseas), Badenerstrasse 333, 8040 Zurich. 


Mesageratebau und Vertrieb Gmbh. 
8000 Muchen 15, Bayerstrasse 13. 


Sweden Schl lee Overseas 
Schlumberger Svenska AB, 4 
Vesslevagen 2-4, Lidingo 1. a a n Vienna, 


Australia The Solartron Electronic Group Ltd., P.O. Box 138, Kew, Victoria 


In addition there are 68 agents in territories throughout the world. 


> 
- 
Swaweor” 


The Solartron Electronic Group Limited, Farnborough, Hampshire, England. 
Telephone: 44433 A member of the Schlumberger Group 
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stilfarthfulto your _ 
ood old test meter’? 


Are you still using that good, old test meter you’ve 
had for years? But is it really that old? Is it not 
rather, the latest in a long line of the same type 
you’ve owned; as one went defunct you bought 
another? Mind you, when you bought the first 
one, it was probably pretty good. But today? 
Compared with the SEI Selectest MK2? Inthe 

last few years there has been a multitude 

of developments in the electrical and 
electronics industries and the Selectest 

has been designed, by engineers intim- 

ately acquainted with these industries, 
to meet these developments. For a 


Finally, there are high 
voltage probes. These 
SEI developments extend 
the Selectest’s range to 
25 or 30kV D.C. for the 


selectest MARK2 multi-range test meter 


For further details, contact: 
SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works, Barton Lane. Eccles, Manchester. 
Telephone 061-789 5081 Telex: 66711 

A Subsidiary of the General Electrical Co. Ltd. of England 


start, it combines accuracy and 
sensitivity with robustness to an 
unprecedented degree. Other exclusive 
features include a tough, modern case 
moulded in wipe-clean melamine; 
terminals to accept 4 mm push-in plugs, 
arranged on the front panel to allow 
either vertical or horizontal use of the 
instrument; a scale 25% longer than 
any comparable instrument, incorporating 
an inset mirror and knife edge pointer; 
range selection allowing continuous 
rotation. 


testing of equipment where the source 
impedance is high. You can use them with 
your old test meter, but, if you want the 
meter to last as long as the probe, 

you'll have to get a Selectest. 


Paves EAA Aaa lee aaa eee 
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TO AMBITIOUS ENGINEERS 


—THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? 


ENGINEERING OPPORTUNITIES 
is a highly informative 132-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for arecognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique bookalso gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division- 
explains the benefits ofour Appointments 
Dept. and shows you how to qualify 
for five years’ promotion in one year. 


SATISFACTION OR 
REFUND OF FEE 


Whatever your age or experience, you cannot 
afford to miss reading this famous book. If you 
are earning less than £30 a week, send for your 
copy of “ ENGINEERING OPPORTUNI- 
TIES ” today—FREE. 


WHICH IS YOUR 
PET SUBJECT ? 


Radio 
Television 
Electronics 
Electrical 
Mechanical 
Civil 
Production 


Automobile 
Aeronautical 
Plastics 
Building 
Draughtsmanship 
B.Sc. 

City & Guilds 
Gen. Cert. of 
Education 
etc., etc. 


BRITISH INSTITUTE 


OF ENGINEERING TECHNOLOGY 
(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire 


INCLUDING 


PRACTICAL eA E 


EQUIPMENT 


Basic Practical and Theor- 
etic Courses for beginners in 
Radio, T.V., Electronics, etc. 
A.M.I.E.R.E. City & Guilds 
Radio Amateur’s Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 
Radio & Television Servicing 
Practical Electronics 
Electronics Engineering 
Automation 


POST COUPON NOW! 


Please send me your FREE 132-page 
“ENGINEERING OPPORTUNITIES” 


(Write if you prefer not to cut page) 


The specialist Elec- 
tronics Division of 
B.I.E.T. NOW 
offers you a real lab- 
oratory training at 
home with practical 
equipment. 

Ask for details. 
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SUBJECT OR EXAM. 
THAT INTERESTS MË c ciiorsoiiicessnannirernssdhakenereneneennanenssnenniiri haetin reaksies e 


. THE B.1.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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The same safeguards in manufacture and control that have won government contracts for 
TEONEX tn over forty different countries apply equally to ensure top quality for private users too. 
When you require valves to comply with E.V.S. or M.I.L. standards — choose TEONEX. 

The TEONEX range (for use outside the U.K. only) Incorporates the entire series of British- 
produced valves or their Continental equivalents, including a wide range of colour T.V. valves. 
Price list and technical specifications may be obtained from:- 


Export Enquiries Only Please! TEDNEH LIMITED 


REGO. TRADE MARK 


TEONEX 
E E 


Wireless World, July 1968 


2a, Westbourne Grove Mews, 
London, W.11 
England. 


' 
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MODEL 15 


MICRO 
SOLDERING 
INSTRUMENT CENSOR 


@ EXTREME VERSATILITY 


Range of 8 interchangeable bits, 
from rin. (.047in.) to 7in., including 
new non-wearing PERMATIPS. 


@ jULTRA-SMALL SIZE 
Length 7zin. Weight 4 oz. 


Max. handle dia. 7Zin. 


@ EXTRA-HIGH 
PERFORMANCE 


Heating time 90 secs. Max. 
bit temp. 390°C. Loading I5 
watts—equals normal 30/40- 


watt iron. 


@ ALL VOLTAGES 


The ADAMIN range includes five 
other models (5, 8, 12, 18 and 
24 watts), Thermal Strippers (PVC 
and PTFE) and a De-Soldering Tool. 


Please ask for colour catalogue A/5. 


LIGHT SOLDERING 
DEVELOPMENTS LID 


28 Sydenham Road, Croydon, CR9 2LL 
Tel: 01-688 8589 & 4559 
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The NEW 


CelestionDITTON25 
brings you a step 
nearer to natural 
sound reproduction 


SPECIFICATION: 


Frequency Response: 20 Hz—40 kHz 
Power Handling: 25 Watt RMS 


(50WattPeak) 
Impedance : 4—8 ohms 
Size: 32” x 14”.x 11” 
Weight: 48 Ibs. 
Finish: Teak or Walnut 
Availability: September 


Celestion 


DRIVE UNITS: . 

12” Auxiliary Bass Radiator 
12” Long throw bass speaker 
2 Pressure type mid/high 
frequency units 

1 Pressure type ultra high 
frequency unit 


Price: 53 gns. 


rien ROLA CELESTION LTD. 


oya Ferry Works, Thames Ditton, 


Surrey. Tel: 01-398 3402. 
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digital systems 


Whether you require single, small-capacity core 
stores to build your own data system or a complete 
tailor-made digital system, take advantage of the 
Trend systems design and manufacturing service. 

The Trend range of core stores offers a variety of 
word/bit combinations. Each store comprises a core 
matrix, address and control circuitry, and output 
Sstaticisors, all mounted on a single card. 

Alternatively if you require a complete design 
and manufacturing service, our extensive experi- 
ence of digital systems is at your disposal and we 
can undertake construction to your specification. 

Whatever your system requirements, let us take 
your measurements. 


TREND ELECTRONICS iro ` mipira as 


Electronic Systems Engineers l 
Manufacturers of: Core Stores - 1 C Cards : Numerical Display Cards - Data Transmission Equipment 
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The best pick-up arm in the world 


Only S.M.E. Precision Pick-up Arms offer all these features - Choice of arm length Model 3009 (9in.) or Model 3012 (12in.) for 
stiil lower tracking error—of special importance with elliptical styli - low inertia - High precision ball races and knife-edge 
bearings for minimum pivot friction - Linear offset chosen for lowest distortion - Automatic slow-descent with hydraulic 
control - Bias adjuster calibrated for tracking force - Exact overhang adjustment with alignment protractor - Precise tracking 
force from 4-5 grams applied without a gauge - Shielded output socket - Low capacity 4ft. connecting cable with quality plugs - 
Light- weight shell - Camera finish in satin chrome, gun-black and anodised alloy + Comprehensive instructions - Rational 
development—all improvements can be incorporated in any existing Series Il arm. 


For sales and service ring Steyning 2228 


SME LIMITED - STEYNING - SUSSEX - ENGLAND 
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| WE ARE INTRODUCING FIRST CLASS (1.5% ACCURACY) MOVING 
| COIL METERS OF CURRENT MANUFACTURE. THESE STURDILY 
BUILT | INSTRUMENTS HAVE HIGH TORQUE MOVEMENTS AND ARE 
: CAREFULLY ADJUSTED FOR CORRECT 

AMOUNT OF DAMPING 


The Meters are calibrated for use on anti-magnetic panels, in vertical 
position. 

At present only the sizes listed below are available ex-stock. We hope 
to increase the range in the near future to include further sizes and 


Type 70DA and 70DV. 80mm. square flange. Flush mounted 
68mm. dia. body. 40mm. depth from the panel. 

Type 85DA and 85DV, 85mm. dia. flange. Flush mounted. 67mm. | 
dia. body. 48mm. depth from the panel. 

Type 120DA and 120DV. 120mm. square flange. Flush mounted. 
68mm. dia. body. 40mm. depth from the panel. 


Z & | AERO SERVICES LTD. 


44A WESTBOURNE GROVE, LONDON, W.2 
Tel: PARK 5641/2/3 Cables: ZAERO LONDON Telex: 261306 
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Postage will Stamp 
be paid by necessary if 
Associated posted in 
Iliffe Press Great Britain 


or Northern 
Ireland 


BUSINESS REPLY SERVICE 
Licence No. SE 591/1 


WIRELESS WORLD, 
DORSET HOUSE, 
STAMFORD STREET, 
LONDON, S.E.1. 
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Enquiry Service for Professional Readers 


WIRELESS WORLD July, 1968 


Please arrange for me to receive further details of the products listed, the appropriate 
reference numbers of which have been entered in the space provided. 


Name eso ee ee ee ee ee Ce ee ee ee ee ee ew ee ee ee ee ee ee Ce 8 Oe . eo eoù oo oo 00400808 oo e eo oo oo oo 
Name of Company LE E E E E E E E E E E E E E a E e oo oo ee oo ee oo Ce ee oo oo oo Oe CH CH OH OSE Ce FH oH eooo 


Address ese ee eoo o eo eo eo oo oo ooo oo oo oo @ @eeeeeecee 8688 098 @8 e. oo oo oo oo e202 02828028028 0280680 08 e soe 


Position In Company.. 


ee an yI NAN T S OE ee eS 


Please specify the actua! product where necessary as 
we cannot forward general enquiries. 


= 


Nature of Company/Business ee ee @e © Oe oe Oe ee ee Oe Oe eer ee ee 68 © ©8 08 Oe © 8 ee Oe He ee Fe Hee 


No. of employees at this establishment. 


VALID FOR SIX MONTHS ONLY 


No Postage 
Postage will R , 
be paid by necessary if 
Associated posted in 
lliffe Press — Great Britain 


or Northern 
Ireland 


Licence No. SE 591/1 
WIRELESS WORLD, 
DORSET HOUSE, 


STAMFORD STREET, 
LONDON, S.E.1. 
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New Rare Earth Red Phosphor 


These new red phosphors—exclusive to RCA—combined 
with efficient sulphide blue and green phosphors produce 
pictures at their brightest and most dependable. They com- 
pletely overcome the imbalance of the three guns which 
cause red blooming, colour fringing and failure of the red 
gun due to overwork. RCA’s New Rare Earth Red Phosphor 
achieves UNITY CURRENT RATIOS—equal beam current 
from each electron gun; higher brightness, picture contrast 
and highlight; much longer tube life. 


RCA ‘HI LITE’ COLOUR TUBES... 
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Two totally unique advantages 


olour Tubes 
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Perma-Chrome 


Thisis a four-point, temperature-compensated shadow 
mask assembly which accurately adjusts and sets the 
shadow mask position relative to the screen. Shadow 
mask expansion limits the performance of a rectangu- 
lar colour-tube—Perma-Chrome renders this problem 
negligible. Perma-Chrome produces full-colour fidelity 
and temperature equilibrium throughout normal oper- 
ation. It maintains excellent field purity and uniformity. 


The brightest in the industry 


For full technical specification and application information, write to: 
RCA COLOUR TUBES LTD: PINFOLD PLACE: PIMBO: SKELMERSDALE: LANCS: TEL: TAWD VALE 4951 
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TIMER 


NEW 


Solid State 
Process 
Timer type ` 
TDS 


LATEST CIRCUIT 
PROVIDES 
PROLONGED 
ACCURACY 

@ 1% REPEAT ACCURACY 
@ OCTAL BASE PLUG-IN 
@ CIRCUIT CONTAINS BUILT-IN VOLTAGE STABILISER 
@ CONTACTS 

Timed out 5 amp C/O 

Instantaneous -15 amp normally open 

30 sec and 60 sec Linear dials 

110 and 240 VAC operated 

Approximately £10 dependent on quantity 


AT-10 PNEUMATIC TIMER 


$ x Fully adjustable up to 
200 seconds. Fitted 
with 15 amp. S.P.D.T. 
switch. 


% One model provides 
delay after energise or 
delay after de-energise 


£11.0.0 approx. dependent on quantity. 


FLOATLESS LIQUID LEVEL CONTROL 


MIGRO SWITCHES 


IMMEDIATE DESPATCH 


SYS MINI-TIMER 


SYNCHRONOUS MOTOR & 
CLUTCH 


+ 10 MILLION OPERATIONS 


+% Instantaneous & Timed 
out 3 AMP contacts. 


jc Repeat Accuracy + 4%. 

10 secs to 28 Hrs. May also 

be used as impulse start 
and automatic reset. 


TEMPERATURE CONTROLLER TYPE THP 


@ THERMISTOR OPERATED @ OCTALBASE PLUGIN 
@ COMPACT 


Temperature ranges up to 240°C 

Output contacts .4 amp 

Accuracy 2% full scale ` 

Complete with Thermistor 

Approximately £15 dependent on quantity 

STP Sub-Mini Process Timer 
SYNCHRONOUS MOTOR & CLUTCH 

Matchbox size 

frontal area. 

Automatic re-set. 


PLUG-IN OCTAL 
BASE 


iy INSTANTANEOUS 
7 AND TIMED OUT 2 


%* 5 amp. OUTPUT CONTROL CONTACTS 
x Solid State 
x Octal-Base plug-in 


The most compact unit available, meas- 
ures only 24” « 24” » 


Approx. £4.0.0. 


dependent on quantity. 


SINGLE AND TREBLE STAINLESS 
ELECTRODES AVAILABLE. 


PROXIMITY SWITCH 

> FOR BATCHING, CONVEYORS, MACHINE TOOL CONTROL, 
PACKAGING, SORTING, etc. 

> SENSES FERROUS OBJECTS 

w NEEDS NO MECHANICAL FORCE OR PRESSURE TO OPERATE 

+c SOLID STATE SENSING HEAD INCLUDES CONSTANT VOLTAGE 
CIRCUIT 

> MAINS OPERATED 


approx. £12.10.0 dependent on quantity. 
OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE 


VAQ l HEAVY DUTY PUSH-BUTTON SWITCHES 
10 amp. c/o 7 different panel mounting 
PUSH BUTTON actuators including; knob, 
Panel mounting. key, and lever, as well as 
Buttons in six push on/push off. Up 
colours. to 4switch blocks can 
be fitted. Dust and , 

» A /4 each splash proof, D/Pslow “, 
per 1,000. 


AMP CONTACTS 
K RANGES: 10 SECS. 
TO 36 MINS. 


approx. $5.0. each. 


| prox. £7.0.0 


<3 dependent on quantity. 


YL2 GPB 


S5G VV-15-1A 


* | MILLION OPS. 
5 amp. c/o Sub-minia- 
ture Micro-switch. 


2 /§ each per 1,000 
| 2/ 


LIMIT SWITCH 


WL 10 FNJ 
X 10 AMP 2 CIRCUIT 
% 5 INCH FLEXIBLE 
ACTUATOR 
AS ILLUSTRATED 


AS LOW AS 53/9 EACH. 
FIVE OTHER STANDARD TYPES 


NY X 15/10 AMPS. c/o 
N A 100,000 ops. 


each per 1,000 
1/11 Single throw i 1/6 each 


make and break, 5 
amp rating. Full lit- 
erature on request. 


V-10-I1B 

* | MILLION 

OPERATIONS. 

% l0 amp. c/o. 

pea >) A COMPARE OUR SPEC. 
& OUR PRICES WITH 

OTHER SIMILAR TYPES. 


3/1 each per 1,000 


NEW ! Approx. 3/3 each per | ,000. 


Screw Terms. , , : $ 
Light force wire operated Micro-switch 


Designed for even more economical coin 
operation mechanisms. 


_ V-I0-IA Solder Tags 2/3 each per 1,000 
AVAILABLE VV-15 1C2 187 Amp Tags 2/6 each per 1,000 


U.L. APPROVED (Appr. No. 32667) ~ - - 


B.P.G. Ltd., Leicester 61460; Edmundsons Electronics Ltd., London, New X 9731; A. C. Farnell Ltd., Leeds 35111; 
Gordon Wilson Ltd., Blackburn 59921; G.D.S. Ltd., Bucks. Orchard Grove 694. 


OMRON PRECISION CONTROLS 


313 Edgware Road, London, W.2 Tal, 01-723 2231 


U.S. MILITARY SPECIFICATION 


Stockists: 


(Dept. W.W.9), 
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YOU 


WANT | 


PARTS 


URGENTLY | 


—almost 
immediately! 


So what do you do? 


You reach for the ’phone and dial ONO 
239 8072, if it is anything made by the 
United-Carr Group. You will be sur- 
prised how soon you'll get what you want. 


Your immediate needs are our 
business 


We exist to supply the small user quickly 
with standard parts made by these Com- 
panies and carry large stocks of their 
fasteners and clips and a wide range of 
Radio, Electronic and Electrical compo- 
nents. We're geared to speedy handling 
and dispatch. | 


But you will need our latest 
catalogue 


For quick and accurate ordering you 
should keep our comprehensive cata- 
logue by you. This useful reference book 
gives full details of the wide range of 
parts we stock—nearly everything of the 
kind that you are likely to require. 

Even though not ordering anything im- 
mediately, you should write now for this 
useful publication and so be ready to 
handle rush jobs whenever they arise. 


United-Carr Supplies Ltd., 
Frederick Road, Stapleford, Nottingham. 
Sandiacre 8072 STD ONO 239 8072 


UNITED-CARR 
SUPPLIES 


UNITED-CARR GROUP 
WW—044 FOR FURTHER DETAILS 


EDDYSTONE COMMUNICATION 
RECEIVERS 


For the Professional or Amateur user who likes the Best. 


840C 

£70 
ECIO £64 840C £70 
2EB35 £66-13-4 940 £143 
FB36 £56-5-0 EAI2 £195 
830/7 £275 


H.P. Terms gladly arranged. Quick Delivery. 


Carriage Paid. 


SEND 6d STAMP FOR LITERATURE TO 


The Eddystone 
Specialists 


SERVICES LTD. 


51 COUNTY ROAD, 
LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 1935 
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PRESTON MODEL 8300 


WIDE-BAND FLOATING DIFFERENTIAL AMPLIFIER 


Gain | to 1000 


Linearity +0.01% 
& +3 VRTI 
(6 months) 


Stability 
Max. Drift 0.34 V [°C. 
150 db Common Mode 
Rejection at 250 V, 


REMOTE SELECTABLE GAIN 
MODEL OPTIONAL 


SOLID STATE EXTREMELY LOW NOISE 


SERCEL ‘DIGIMETRE 2560’ 


AUTOMATIC UNIVERSAL DIGITAL METER 


DIGITAL Voltmeter—Ratiometer—Ohmmeter 
Read-out 109999, Accuracy +0.005% 
Stability +0.01% /year 


BRITEC LIMITED 


17 Charing Cross Road, London, W.C.2. Tel.: 01-930 307 
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MAKE A RELIABLE CONTACT 
WITH OXLEY P.T.F.E. 
“BARB” PLUGS AND SOCKETS 


Ease and economy of assembly and reliability are two 
of the main features of the Oxley range of P.T.F.E. 
insulated plugs and sockets available colour coded in 
a range of eleven colours for panel chassis or printed 
circuit mounting. 


The range starts with a subminiature version (64 units 
per square inch) chassis hole .093” dia—to the 4mm. 
instrument type chassis hole .312” dia all types 
pressure inserted into plain drilled or punched holes 
without the use of ancillary hardware due to proven 
barb principle. 


The unique patented design exploits fully the character- 
istics of P.T.F.E. and standard noble metal finishes 
include gold and palladium to maintain low contact 
resistance after repeated insertions. 


Several versions have Ministry approval and should 
assembly tools be required they can be supplied for ) 
press or hand use. a i Instantly removes 
- r unwanted solder from 
printed circuits and 
other joints. Saves 
time, mcreases pro- 
duction, eliminates 
risk of damage to 
components. 
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Available now from 
British & Foreign Patents British Patents Nos. 786862 & 885876 


See your Electronic Engineering Index for further details. W GREENWOOD 


21 GERMAIN STREET, 
CHESHAM, BUCKS 


DEVELOPMENTS 
TER Chesham 
ULVERSTON, | 4308/9 

LANCASHIRE, ENGLAND. 


Telephone: Ulverston 2621 
Cables: Oxley Ulverston 
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M. R. SUPPLIES, LTD., 


(Established 1935) 


Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the job properly, 
Instant delivery. Satisfaction assured. Prices nett. 


FANFLOW EZTRACTOR FANS. Undoubtedly to-day’s greatest bargain for domestic or industrial 
use. For 200/250 volts A.C. 7,500 cu. ft. per hour. Easily installed, fitted weatherproof louvres 
which open when motor is switched on and closed when off. Only 64in. dia. Our nett price 
only £6/15/- (despatch (4/6). 


ELECTRIC FANS (Papst), for extracting or blowing. The most exceptional offer we have yet 
made. 200/250 v. A.C. Induction motor—silent running. 2,800 r.p.m. duty 100 C.F.M. Only 
44in. square and 2in. deep. Ideal for domestic or industrial use. Easy mounting, £3/5/- (des. 3/6). 


SMALL GEARED MOTORS. In addition to our well-known range (List GM.564), we offer small 
open type S.P. Units 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 5in. long, with lin. shaft 
projection each side and enclosed gearbox. Suitable for display work and many industrial uses. 
Only 69/6 (des. 3/-). 


SYNCHRONOUS TIME SWITCHES. (Our very popular speciality), 200/250 v. 50 c. for accurate 
pre-set switching operations. Sangamo 8.254 providing up to 3 on-off operations per 24 hours 
at any chosen time, with day-omitting device (use optional). Capacity 20 amps. Compactly 
housed 4in. dia., 34in. deep, £5/18/6 (des. 4/6). Also same excellent make new Domestic Model, 
no wiring and easy setting and installation. Portable with lead and 13-amp. plug same duty 
as above (less Day-omitting), £4/9/6 (des. 4/6). Full instructions sent with each. 


MINIATURE COOLING FANS. 200/250 v. A.C. With open type induction motor (no interference), 
Overall 4in. x 33in. x 2}in. Fitted 6-bladed metal impeller. Ideal for projection lamp cooling, 
light duty extractors, etc., still only 28/6 (des. 4/6). 


MINIATURE RUNNING TIME METERS (Sangamo). We have great demands for this remarkable 
unit and can now supply immediately from stock. 200/250 v. 50 c. synchronous. Counting up 
to 9,999-hours, with 1/10th indicator. Only 14in. square, with cyclometer dial, depth 2in. Many 
industrial and domestic applications to indicate the running time of any electrical apparatus, 
easy to install, 60/- (post paid). 


` AIR BLOWERS. Highly efficient units fitted induction totally enclosed motor 230/260 v. 50 c. 
1 ph. Model SD.26, 60 CFM (free air) to 11.5 CFM at .15 WG (size approx.) 6 x 6 x Tin. Outlets 
2tin. square, ( £8/10/- des. 5/-). Model SD27, 120 CFM (free air) to 40 CFM at 1.2 WG, 8 x 7 
x 9in. outlet 24in. sq., $11/15/6 (des. 5/-). Model SD28, 260 CFM (free air) to 127 CMF at 
1.5 WG, 11 x 8 x Qin., outlet 3in. sq., £13/1'7/6 (des. U.K. 7/6). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and- recommended in many 
national journals). 200/250 v. 50 c. Self-starting. Fitted spindles for hours, minutes and central 
sweep second hands. Central one-hole fixing. Dia. 24in. Depth behind dial only lin. With 
back dust cover, 35/- (des. 1/6). Set of three brass hands in good plain style. For 5/7in. dia. 2/6 
For 8/10 dia. 3/6 set. 


SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s. Self-starting 2in. dia. x 1fin. 
deep. Choice of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 12 hours, l rev. per day. 
Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.), 2łin. x 2in. x lłin. 6 r.p.m., 57/6 
(des. 1/6). 

SMALL BENCH GRINDERS. 200/250 v. A.C./D.C. With two 3in. diameter wheels (coarse and 
fine surfaces). Bench mount, very useful household or industrial units. $'7/1'7/6 (des. 6/-). 


EXTRACTOR FANS. Ring mounted all metal construction. T/E induction motor, silent opera- 
tion, 8in. blade, 10in. max. dia., 400 CFM, £5/15/- (des. 5/-). Same model 10in. blade, 12in. 
max. dia., 500 CFM, £6/6/- (des. 6/-). 


IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel (most models). 
Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
(Telephone: 01-636 2958) 


Celestion 


LOUDSPEAKERS 


=for all purposes 


Celestion {zy — for Public Address 


Glass Fibre R40 
FG/C 


Write for Catalogue No. RCS 142 


Celestion fa — for Guitars and Organs 
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TECHNICAL TRAINING by 


C S IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


First-class opportunities in Radio and Electronics await the I C S-trained 
man. Let IC S train YOU for a/well-paid post in this expanding field. 


f I C S courses offer the keen, ambitious man the opportunity to acquire, quickly 
Write for Catalogue No. RCS 162. and easily, the specialized training so essential to success. 
Diploma courses in Radio/TV Engineering and Servicing, Electronics, Computers, 


etc. Expert coaching for: 
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS 
C. & G. TELECOMMUNICATION TECHNICIANS CERTS. 


ok 
X 
* ©. & G. ELECTRONIC SERVICING. 

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
$ 

* 


MF1000 


Celestion Bagg — for High Fidelity 


RADIO AMATEURS EXAMINATION. 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 


Examination Students Coached until Successful. 


NEW SELF-BUILD RADIO COURSES | 
Build your own 5-valve receiver, transistor portable, signal generator and 
multi-test meter—all under expert tuition. 


POST THIS COUPON TODAY and find out how I C S can help YOU in your 
career. Full details of | C S courses in Radio, Television and Electronics will 


be sent to you by return mail. 


HF1300 Mk. 2 MEMBER OF THE ASSOCIATION 3 
CX2012 OF BRITISH CORRESPONDENCE COLLEGES. 

Write for Catalogue No. RCS 163 ee ee 

| International Correspondence Schools 
INTERNATIONAL | (Dept. 222) Intertext Hona, Parkgate Road, London, l 

i denise sear CORRESPONDENCE É ra 

Celestion the perfectionist | NAME. 200... cece sree eeeetttttetttens | 
SCHOOLS EEN 
i Block Capitals Please | 


Rola Celestion Ltd. eee ee ee ere | 


Ferry Works, Thames Ditton, Surrey Telephone: 01-398-3402 A WHOLE WORLD | E ; 

n a Pc TAN URE RNR ARK OF KNOWLEDGE j 00O OOOO “| 

GD 315 AWAITS you!|______ — — —— —— 
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ELCOM 


sound 
equipments 


ranging from 6 
channel modular 
mixers to meet 
the budget 
CONSCIOUS 
markets 


3 
Sa 
E 
5 
Š 


genT 
3 kts pats Re K 
eaneers 


ce xe eS 
eran se EES x 


THE SMALLEST 
SOLDERING IRON 
IN THE WORLD 


SO WE 
MADE THEM 
MODEL 5 


A precision made soldering 
; iron only 5}" long and 4 
to an y Iti ch a nN nel grammes in weight with a 

renewable "tip. Ideal 
for all micro miniature 


consoles of ses es 
broadcast quality 


in only 20 seconds. 


Elcom manufacture a full range of 
modules including input modules, 
output units, level amplifiers, Available now from 


equalisation units and p.p.m. 
units. Full details available on 7 W GREENWOOD 


request. 


E IC OM A MEMBER OF THE IZIT GROUP 
ELCOM (NORTHAMPTON) LTD 


ELECTRONIC LTD. 


21GERMAIN STREET, 
CHESHAM, BUCKS. 


Chesham 
4808/9 


(NORTHAMPTON) WEEDON ROAD INDUSTRIAL 
ESTATE 
L | MITED NORTHAMPTON Tel: 51873 
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2N385A/ ) 26306 9/6'AFZ12 11/9 BTY87/500R !OAZ242 3/6|0C202 18/4 
2N388A 15/- 120308 6/9 ASY27 5/8) 53/-| 0AZ243 6/-i 0C203 8/- 
2N696 9/6 2 10/-:ASY28 4/4|BTY87/600R OA TRS 3/6 | 00204 8/- 
2N697 9/6 20339A 5/-|ASY26 5/8 63/-|04Z269 3/6, 0C205 9/- 
2N706 4/-|2G345B 3/-|ASY29 4/4/BTY91/150R OAZ270 3/6|0C206 10/6 
2N706A 6/6 2G371B 4/-|ASZ21 141/- 36/-| OC19 5/-|ORP12 9/6 
2N711 7/6\2G374B 5/-|ATZ10 30/-|BYX20/200 0C20 33/-|ORP60 §8/- 
r gea [aus OBIS lByxaenoo? Seas derlonrea 8 
2N1131 28002 4 ; š a 
2N1132 a8 28017 8/-|BAY38 3/- 2/-| OC24 10/-'ORP90 19/6 


2N1302 5/-|28018 8/6 BC107 4/3/BYZ10 11/3|0C25 
2N1303 5/-|28012A 20/- BC108 4/-;BYZ12 ` 7/5 |0C26 | i 
2N1304 5/-|28025 45/-|BCl09  4/8|/BYZ13 5/4/0C28 19/-|SX636 10/8 
2N1305 65/-|28702 15/-|BCY30 ‘'7/-|BZY93/C24 |0C29  15/-|SX638 19/- 
2N1306 8/-|AAY11  Q/-|BCY31 9j- 12/8 | 0C30 9/.|8Z20C 15/- 
SNis08 106 aco? 126 Boss lOslaeros deloc olose $s 
2N1308 10/6|AC107 Š 

2N1309 10/6 AC126 6/6 BCY34 6/4|GETI11 9/-|OC41 3/6 P346A 6- 


2N1613 12/-|AC127 6/-| BCY38 /-|GET113 5/-|0C42 4/-|V405A 9/38 
2N2368 §/6|AC128 4/-|BCY39 27/4|GET114 4/-|0C43 5/-| EC401 5/- 
2N2369 5/6|AC176 9/6|BCY40 13/4|GET115 9/-|0C44 3/-| EC402 4/8 
2N2369A '7/6|ACY17 5/8|BCY54 15/8|/GET573 7/6) 0C45 3/-|C111E 18/- 
2N2646 10/-|ACY18 93/4)/BCY70 4/4/OA5 3/8 | OC71 3/-| C400 UR 
2N2147  1'7/-|ACY19  4/4/BCY71 8/8|0A10 4/4| OC72 4/6\2Clll 45/9 
2N2160 14/9|ACY20 3/8|BCZ1l 10/4|0A47 1/6| OC73 3/-|2C425 32/- 
2N2925 @6/-|ACY21 4/-|BD121 25/8|/0A70 1/6 | OC75 5/-|EA403 3/6 


2N2926 2/6|ACY22 2/4|BD123 32/-|0A79 1 
2N3528 19/-|AC140 12/8|BFX13 4/8|2x0A79M 4 
2N3702 5/-|AD149 11/8|BF184 '7/6|0A81 1 
2N3703 5/-|AD161 '7/6|BFY50 6/-|OA85 1 
2N3704 5/-|AD162 '7/@/BFY51  6/-|0A90 6 OC81D 3/-^BC126 14/- 
2N3705 6/-|ADZ11 21/-|BFY52 6/-|OA91 1/6/0082 4/6|BCl54 19/- 
2N3706 4/6|ADZ12  23/4|BFY53 6/-| 0A95 1/6 0C82D 3/-|BF152 13/6 
2N3707 6/9|AF102  18/-|Rgx76 3/g| 04200 2/-| OC83 4/-|BUY11 15/- 
2N3708 3/9|AF1ł4 4/8 0A202 2/-| OC84 4/-|MPF102 11/- 
2N3709 4/-|AF115 4/g|BS¥27 4/4/o4210 6/4\/00123 ~=—7/-|MPF103 9/6 
_2N3710 5/-| AF116 4/4/BSY95A 3/4/0A211 9/-| OC139 8/-|MPF104 10/- 
2N3711 5/6| AF117 4/4|BTY79/400R |OAZ201 3/6/0C140 12/-|MPF105 10/6 


2N3053 -| AF118 [= 24/6|0AZ202 3/6|/0C169 6/- 
2N3055 98). AF139 18): BTY87/150R |OAZ206 3/6|0C170 4/- sale peti 
2N3820 29/-| AF239 12/- 31/-|0AZ207 = "F/-|OC171 6/- 

2G301 4/9|AF186 12/-|BTY87/400R |OAZ208 3/6|0C200 6/-|40361 13/3 
2G302 3/9|AFZ11 10/8 45/-|0AZ241 3/6|0C201 10/-'40362 16/3 


OGP71 19/6 
QN3819 fet 11/: 
IDG 12/: 
COMPONENTS 


Heat Sink Compound 6/-. 

Mica Washers etc. OC35 type 1/3 set. 
Heat Sink for pair OC35 etc. 6/-. 
Solar Drive Motors run from IR 
Solar Batteries at 39/6. 

Sun Cells B2M 12/6: B3M 15/-. 
S1M 19/-: S4M 33/6. 

Solar Cell Assortment Pack 9/11. 


20 Watt Power Amplifier Kit based on ‘“ AF11 ”’ 
Design £8/8/- complete (not case). 


Hi-Fi Preamplifier based on design note 21 


£6/10/3 complete (not case). 
Send now for full details. 


FAIRCHILD 1.0'S 


1-6 6-12 12% 
uL900 Buffer............ 11/- 9/6 ae 
uL914 Dual Gate ........ 11/- 9/6 8/4 
uL923 JK Flip-Flop - 14/- 12/6 11/9 
Data/Article (5 pages) 2/6. 


MULLARD 1.0°S 


ronto fee: EESTE 1e- DRR8 Reed Relay with PC Board 
ni or Gate ..,.......... - i i a 
FCH121 Dual 4in N/Nor Gate _....... 16/- fy mounting and diode etc. 10/-. 
FCH141 Triple 3 in N/Nor Gate ........ 16/- fm Dialco Sub-Miniature 10v. Panel 
FCH181 Quad. 2 in N/Nor Gate ...... 16/- lamps only in. xX Ijin. long fixed 
Soa poe gi N/NorGate .. 21/7 by spring clip, 12 [= dozen. 

OMYI21 Bistable...s-.-c.c ccc. alg fg 1404 Transducers 40 ke/s, Pair for 
OMY122 Steering Circuit 0... 6/10 /18/- with free circuit for trans- 


mitter and receiver. 

“X?” Line Modules ex stock—Our 
famous range of Solid State circuits 
packaged for the Retailer. Dis- 
counts on request. Agents required 
for Midlands and North. 

¢ and 4 Watt High Stabs—low noise 
sub-min. resistors. Over 100 pieces 
2d. each. 

Skeleton Presets, usual ranges 1/6 ea. 
Discounts on Dozens. 

Mullard Miniature Electrolytics and 
Polyesters, ex stock in large quan- 
tities. 

S’Dec Breadboards with new 1968 


(FCH — Dual in line DTL) 
(OMY — T05 10 lead DTL/EDC) 


J TAA263 197: 
NOTICES 


IS YOUR 


All Semiconductors offered by L.S.T. 
are fully to Manufacturers specifica- 
tions and bear the original Manufac- 
turers Type No./Batch No./Name or 
Trade Mark. We do not sell devices 
of the “‘ re-marked ” type. 


Booklet with transistor data etc. etc. 
29/6 each. 


46/1508 3/11: 45/1507 5 
All the above and more in our 1968 
Catalogue 1/6. 


CATALOGUE 
OVERSEAS 


34 PAGE 

FREE TO 
CUSTOMERS. POST AND 

PACKING 9d. 


(COPTFOLD ROAD Sim“ 


RETAIL 


BRENTWOOD ESSEX 7904 


Veroboard 43/1504 3/3: Je 3/11: 
6 


A very wide range of modern design 
instruments is available for 10/14 
days delivery. 


Full Information from: 


HARRIS ELECTRONICS (London) 


138 GRAYS INN ROAD, W.C.1 


Phone: 01/837/7937 
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MICROPHONE 
VALUABLE? 


Then why not look after it. 
LUSTRAPHONE not only produce the 
best in microphones they also supply 
plunger action floor stands. This stand 
will not collapse and therefore cannot 
harm your microphone. 

Our service is a tradition, our wide 
range of Stands cover your every 
need. Table Stands, Floor Stands, 
Boom Arms, in fact everything to 
ensure that your microphones are used 
safely and to their greatest advantage. 
Send for your free illustrated leaflet 
giving full details of all the above 
equipment. : 


é 
LST prot, 


— 
== 
SSS= Ot o 
SSS 


lustraphone 


THE FOREMOST NAME IN MICROPHONES 


Lustraphone Ltd., 
Regents Park Road, London N.W.1 01-722 8844 
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RADFORD 
AUDIO LABORATORY INSTRUMENTS 


If you're 
| measuring 


AUDIO FREQUENCIE 


A transistor operated voltmeter satisfying the requirements 
for audio frequency measurement. 


Specification 


Sensitivity: 
Calibration Accuracy: 
Frequency Range: 
Input Impedance: 


Meter Scaled: 

Power Requirements: 
Size: 

Weight: 

Price: 


| mV.-300 V. f.s.d. (12 ranges). 
275 1.5.0. 
5 Hz-3 MHz. 


| MOhm. | mV.-300 mV. 
10 MOhm. I V.-300 V. 


0-3, 0-10, and dBm. 
Included battery. 
Il4Xx6+X6in. 

7 |b. 

£35. 


Write or phone 


For further information 


RADFORD LABORATORY INSTRUMENTS LTD 


Ashton Vale Road 


Bristol 3 


TELEPHONE: 662301/2 
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DECCA 
SPECIAL 
PRODUCTS 


DECCA 

e world’s leading 

manufacturer 
of records 


and the 


means 


of playing them 


Please tick the appropriate space on this coupon for full details 
of the Decca pick-ups in which you are interested. 


The range of Decca ffss magnetic pick-ups — the world's 
leaders in top quality reproduction — all featuring exclusive 


Positive Scanning. 


Mark II 


Mark IV series: for the first 
time, the ffss system in 
universal fitting aai deale] 


Mark IV series: traditional 
ffss style heads [|] 


The world’s leading pick-up 

for budget stereo 

The Decca Deram Ceramic 
pick-up head L] 


NOTE: All these stereo pick-ups are 
also admirable for playing mono LPs 


Decca ffss and Deram are registered trademarks. 


of the Decca Group 
Decca Special Products 
Ingate Place Queenstown Road London SW8 


DECCA 
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IC Reg power modules 
from £22(£24 with Crowbar 


Remote sensing and remote 
programming. 

Optional electronic ‘Crowbar’ trip 
circuit cuts voltage to below 1 volt in 
10 usec. in event of overvoltage. 
Stabilisation better than 0.01% for10% 
mains change. 

MTBF better than 30,000 hours. 
Range includes 54 units from 

1 30: y at 1-3 A. : 


OCAR range 
(Overload Current Auto Reset) 


Rating £ Standard £ with Crowbar 
Units over-voltage 
trip 
0-7V,1A 22 24 (illustrated) 
0-7V,2A - 30 
0-7V,5A 36 
6-15V,1A 22 
6-15V,2A — 25 
6-15V,5A 38 
12-30V, 1A 23 
12-30V, 2A 27 
12-30V,5A 40 


CCL, Constant Current Limited, and 
OCT, Over-Current manual reset 
Trip, ranges also available. 


say PEPE 


Í N 
1 
AC INPUIÍI 


VOLTS te TRIP 2 


we Weir Electronics Ltd 
: England 


Weir Electronics wwe 


Full details from 
Weir Electronics Ltd. Durban Road, Grams Electron Bognor Regis 
Bognor Regis, Sussex 


Telephone Bognor Regis 5991-3 
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TRANSVERTORS 


(TRANSISTORISED D.C. CONVERTORS/INVERTORS) 


TYPE: BI2/150T | 
Input: 1 2v. "p 
Output: 115-230v. 150w. 50+ 3Hz PRICE: £24.3.0 


OTHER TYPES AVAILABLE from 30w. up to 1,000w. 
12-24-50-110v DC inputs. PRICES: £4.10.0. up to £99.15. 


THE “T” RANGE of units are economical, efficient and 
provide an output with a squarewave form. Suitable for oper- 
ating:—VHF R/T—Radar-Echo Sounders—Ultra-violet Re- 
corders—Fluorescent Lighting—Refrigeration in Boats and 
Caravans, etc. and are designed to provide the starting loads 
of F.H.P. motors and the high initial power in rectifier circuits. 
SINEWAVE AND SQUAREWAVE, stable frequency 
(++ Hz) outputs are available in the “ S” and “ Q ” ranges. 
WE SHALL BE HAPPY TO ASSIST WITH YOUR POWER 
CONVERSION PROBLEM. 

CALL, WRITE OR TEL: 01-890 4837 

EXPORT ENQUIRIES INVITED—Demandes con- 
cernant l’exportation solicités—Se invitan consultas 
sobre exportación——Exportanfragen erbeten. 


VALRADIO LIMITED, Dept. CIO 


BROWELLS LANE - FELTHAM - MIDDLESEX - ENGLAND 


Tel: 01-890 4242 
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Kee ose Contacks CHAN 


DIACROM SPATULA 


The “ Diacrom ” is a metal 
spatula upon which diamond 
powder has been deposited 
by a special process. No 
deep scratches are possible 
because density is con- 
trolled and the polishing 
of the contacts is achieved 

by a gentle brushing 
motion. With coloured 
nylon handle for com- 
plete insulation and 

easy size identification. 


Manufactured in France 
British Patents applied for 


Grain size 200, thickness 55/100 mm., both faces diamonded. For 
quick cleaning of industrial relays and switching equipment, etc. 


Grain size 300, thickness 55/100 mm., both faces diamonded. For 
smaller equipments, like telephone relays, computer relays, etc. 


@ Grain size 400, thickness 25/100 mm., one face diamonded. For 
sensitive relays and tiny contacts. Two close contacts facing each 
other can be individually cleaned, because only one face of the 

spatula is abrasive. 


Sole Distributors for the United Kingdom 


SPECIAL PRODUCTS (DISTRIBUTORS) LTD 
81 Piccadilly, London, W.I. Phone: 01-629 9556. 


As supplied to the War Office, UK A.H.A., Electricity Generating Boards, Briitsh Railways and other 
public authorities; also leading electronic and industrial users throughout the United Kingdom. 
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TOWNLEY 


IR HHD 


a ; TNI 
INTERNATIONAL Lp, NN art 
RECTIFIER 
Quality Semi-Conductors. i 


Complete Rectifier Assemblies up 


to thousands of Amps, Diodes, PRINTED CIRCUIT 


Thyristors, Zeners, Encapsulated DRAFTING AIDS 


Bridges, Photocells, Klipsel S 
kir i a Save drafting time and costs. Self- 


adhesive shapes and tapes. Terminal 
For experiment and teaching :— circles—fillets—tees —elbows—uni- 
ZENER KITS, THYRISTOR KITS. versal corners and mounting holes. 


Bulletins and prices on request. Bulletins and prices on request. 


Protectors. 


GS FUSES 


for the protection of rectifiers and 
thyristors. 


| Bulletins and prices on request. 


Rail Mounted Terminals and Ter- 
minal Blocks 0:5-250 Amps. 


i ”. 
Bulletins and prices on request. 


comconenTS PHONE TODMORDEN 2601 %?."2".50" 
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HARMSWORTH, TOWNLEY & C oO TODMORDEN 


TRANSFORMERS LOW VOLTAGE HIGH CURRENT 


TRANSFORMERS 
0-25 kVA to 300 kVA i 
with output currents of hundreds, 
| phase and 3 phase thousands and tens of thousands of 


amps. 
| phase and 3 phase. 


DC POWER SUPPLIES 


For Magnets, Accelerators, Plating, Ano- 
dising, Spectroscopy, Plasma Arc, Tor- 
onto Arc, Electron Beams, Electrolysis, 
Welding, Quartz Lamps, Mercury Va- 
pour Lamps. From 100 W to 200 kW, 
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VOLTMOBILES 


64 steps on load switching Auto- 
Transformers. | phase and 3 phase. 


200-400 Amps. 


Zero to 100% Volts or 125% of 
Input Volts. 


Voltmobiles are low-cost con- 
trollers, for furnaces, rectifier 
sets and other loads. 


LET US HAVE YOUR 


SPECIFIC REQUIREMENTS 


pepantment . PHONE TODMORDEN 2601 = extensions 


LANCS 


43 


44 


In addition, the 150-page.RTS Catalogue provides 
easy reference to a comprehensive selection of 
electronic components. All are available ‘by return” 

and we will gladly send you a copy of the latest 


edition on request. 
Tel: Cambridge (OCA3) 51471 — for orders 


R TS A DIVISION OF 
Cambridge (OCA3) 59101 — other business 


COMBINED ELECTRONIC SERVICES LTD. 
WW—063 FOR FURTHER DETAILS 


P.0. Box 11 - Gloucester Street - Cambridge. 


a a 


STRONGHOLD, 
steel shelving | 
thatadjusts | 
every inchot 


i h ' h l 
Immensely strong— completely 
adjustable, every inch. Delivered 
free, mainland, with spanner 
provided for erection in minutes. 
Buy it by the bay! 


73” high x 34” wide x 12” 
deep unit with six shelves in 
heavy-gauge steel, stove 
enamelled grey or green! 
£3.15s.— Brand New! See the 
rest of the N.C. Brown range! 


= NC. BROWN LTD. 


=== pacesetters in storage equipment 


carriage free 
on mainland 


i 

Send your FREE BRO-] Name i 
CHURE [| ] or Send | |] Addres: i 
ie i i 

(how many) bays of i 
steel shelving a £3.15s Dept. w Eagle Steelworks, Heywood, Lancs. - 

in green {_]L_] grey (tick] Tel; 69018. London: 25-27 Newton St., W.C.2. i 
which) Tel: 01-405 7931 a 
La a a a a n m an an oo an ee ee ee ee ee ee ee ee ee ee ee ee ee ee U ee es nm an a a oe oe | 
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peed 
FREQUENCY 
METERS 


are widely used as standards in many industries because :— 


1) They are accurate (to4-0.3% or +0.1% as specified) 

2) They are not voltage or temperature sensitive, within wide limits 

3) They are unaffected by waveform errors, load, power factor or phase 
shift 

4) They will operate on A.C., pulsating or interrupted D.C., and super- 
imposed circuits 

5) They need only low input power 

6) They are compact and self-contained 

7) They are rugged and dependable 


FRAHM Vibrating Reed Frequency Meters are available in miniature 
switchboard and portable forms, in ranges from 10 to 1700 cps. Des- 
criptive literature on these meters, and on FRAHM Resonant Reed 
Tachometers, freely available from the sole U.K. distributors :— 


ANDERS METER SERVICE 


ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET 
LONDON NW1 TEL: 01-387 9092. MINISTRY OF AVIATION APPROVED 
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A new science project combining the fascination 
of optics with electronics ...the new field of 


C 
‘trom PROOPS 


Demonstrations of these devices These new devices offer features which can be ex- 
operating as ploited in an extremely wide field of applications. 
SPEECH LINK Their outstanding modulation and switching capa- 
and bilities, coupled with completely solid state circuit — 


ON/OFF LINK 


are being given daily at our only 


address, , 
52 TOTTENHAM COURT ROAD, data links, remote relay controls, safety devices, burg- | 


LONDON, W.1. lar alarms, batch counters, level detectors, etc. 


MGA10( 


MAX RATINGS 
P ost Free Forward current Ip max.* D.C....... 400mA. Forward peak current I~ max.* (pk)...... 6A 
i Power dissipation*...... wae? ig factor for Tamp greater than 25°C....7.5mW/°C. 


design and small physical size make them ideally 
suited to such purposes as short distance speech and 


TYPE MGA 100 General Purpose Gallium Arsenide Light Source 
A filamentless, Gallium Arsenide infra-red efnitter, only 5.54 mm. 
dia. and/8.1 mm. long. Features a robust cylindrical package 
ar with the beam, facilitating optical alignment and heat- 
sinking. 


Reverse voltage Vr max...... 1-OV. 
EACH *When mounted on an aluminiu heat sink lin. X din. X fin. 


| ) Supplied complete with suitable lenses, full Technical Data and Application 
| Shooto inetuding Line of Sight Speech Link. 


W TYPE MSP3 Solid State Photo Receiving Device 
An _ ultra-sensitive infra-red and visible light detector, this device 
W is a complete silicon photo-electric receiver with a peak spectral 
@ response at 9500A. Size only 6.4 mm. dia. and 25.4 mm. long, yet f 
@ absolutely complete, the device will generate sufficient power to y EACH 
E drive an external relay. Chiefly intended for use in optical links a 
W based on Gallium Arsenide Light Sources, they are equally Past Free 
W suitable for systems based on visible light. Features a robust 
$ cylindrical package coaxial with the incident light facilitating 

optical alignment and heat-sinking. 


MAX RATINGS BE 
Total dissipation (in free air, Tamb=25°C)........ 100mW. Derating Factor........ .2mW/°C. 


| Output pe Piss oi awe 100mA. Voltage...... 25V. Operating Temperature........ from 
— 30° to +12 


Supplied complete with suitable lenses, full Technical Data and Application Sheets i d h | id 
including omple Sight Speech Link. : | , eee an t ese new SO | 


state devices... 


C> Type 31F2 Micro-miniature 
A ‘ Intended primarily for phase control of A.C. 
EACH Extremely small photo diodes loads in light dimming, universal and induction 
6 of silicon NPN passivated pater Galina), hante? contral, etc., these gate 
: ita controlled full-wave A.C. silicon switches, 
Post Free planar pale en hae yeu with integral trigger, switch from a blocking 
able for Pu nchea var eaders, state to a conducting state for either polarity y 
Counters, Film Sound Track, of applied voltage with positive or negative A5 = EACH 
etc. gate triggering. , 
5 ‘ Post Free 
Supplied complete with suitable lenses, full Technical Data and Application Sheets, rein i hp hl alah with full Data and Applica- 
including Line of Sight Speech Link. 2 f 


INTEGRATED CIRCUIT RCA—CA 3020 AF 
POWER AMPLIFIER & PRE-AMPLIFIER 
(or servo-amplifier). 


ug : : B ROTH E RS The _RCA-CA 3020 is an_integrated-circuit, 
PROOPS meo WE- I ah 


stabilized direct-coupled amplifier, performing 
- pre-amp., phase inverter, driver and power 


“7 output functions without transformers, and 


52 Tottenham Court Road, London, W.1. \ f with one power supply suitable for sound, gay 
. p J 3 communications and control systems. = EACH 
Telephone s LANgham 0141 (01 -580 0141 ) Supplied complete with full Data and Applica- Post F 
_ [| tion Sheets. Se bee 
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ILIFFE 
BOOKS 


ELEMENTS AND CIRCUITS 
FOR AUTOMATIC CONTROL 


By T. PUCHALKA and A. WOZNIAK. 


English translation edited by N. G. Meadows, Ph.D., B.Sc., 
C. Eng., M.I.E.E. 


This book gives examples of typical elements of control 
systems and discusses their applications in systems for 
automatic control. 


It opens with a chapter dealing with fundamentals of control 
theory, which is of interest in its own right and also gives a 
fundamental basis for subsequent work. This is followed by an 
extended treatment of the dynamic behaviour of electrical 
circuits and electrical machines as elements in control 
loops, together with various aspects of non-linear behaviour. 
The third chapter is devoted to a discussion of selected 
elements of electrical control systems, classified on the 
basis of single-loop block diagrams. Finally, the book deals 
with stability criteria, stability synthesis and the general 
dynamical analysis of selected systems. | 


221 pp. 146 illus. 50s net. Is 6d postage. 


obtainable from leading booksellers 


ILIFFE BOOKS LTD. 
42 RUSSELL SQUARE, LONDON, W.C.I 


THE EUROPEAN 
CATHODE RAY 
TUBE REGENERATOR 


Our C.T.R. is a measuring 
instrument which is a 
necessity for every work- 
shop. With this instrument 
the quality of the tube can 
be tested in a few minutes; 
short circuits can be mea- 
sured and repaired. 


In 80% of all cases where 
emission is insufficient or 
the failure of the Grid tube 
can be regenerated. 


FOR FURTHER INFORMATION AND 
ILLUSTRATED LEAFLET: | 


— 
EUROTRONEX BUSSUM 


Herenstraat 21, Bussum-Holland, Tel. 02159-32172-18577 
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 LEVELL measure u V's from 


VOLTMETERS 


TRANSISTOR A.C. 


MICROVOLTMETERS 


Response from IHz to 3MHz with ampli- 
Two versions 
differ only in meter size and bandwidth 


fier. output available. 


switch on type TM3B. 


TYPE TM3A 


£49 


Complete with 
battery and in- 
put lead. 


OPTIONAL 

EXTRAS 

Leather case A 

£4/i0/-. cere 

A.C Power Unit 
£7 


VOLTMETER RANGES 
I5uV, 50uV, 150uV.... 500V fis.d. 


Accuracy +!% +1% f.s.d. + luV at IkHz. 


dB RANGES 
—100dB to +50dB in !0dB steps. Scale 


—20dB to + 6dB. 0dB = ImW into 60022. 


to extend response to 450MHz. Two ver- 
sions differ only in meter size and L.F. 
bandwidth switch-on type TM6B. 


TYPE TM6A 


£85 


Complete with 
battery and in- 
put lead. 
OPTIONAL 
EXTRAS 


Leather Case 
£4/10/-. 

A.C. Power Unit 
£7/10/-. 


H.F. VOLTAGE RANGES 
ImV, 3mV, lOmV .. . . 3V f.s.d. Square 
law scales. Accuracy +4% of reading 
+1% of f.s.d. at 30MHz. 


H.F. dB RANGES 

—50dB, —40dB, —30dB.... +20dB. 
Scale —1I0dB to +3dB. OdB = ImW 
into 50Q. 


Fully detailed leaflets are available on our 
complete range of portable instruments 
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| BROADBAND 
VOLTMETERS 


| As A.C. Microvoltmeters plus H.F. probe 
| 


F PN O S mie 
ay pe mv 
ra Q & j 


; RE Aey 
MIU OUTPUT 


FREQUENCY RESPONSE 


: Above 500uV: +3dB from I Hz to 3MHz. 
- +0°3dB from 4Hz to I MHz. 
On 500uV: +3dB from 2Hz to 2MHz. 
On 150uV:+3dB from 4Hz to IMHz. 
On 504V: +3dB from 7Hz to 500kHz. 
On I5uV: +3dB from 20Hz to 200kHz. 


H.F. RESPONSE 


+0:7dB from IMHz to 50MHz. 
+3dB from 300kHz to 400MHz. 
+6dB from 400MHz to 450MHz. 


L.F. RANGES 


As TM3A and TM3B except for the omis- 
sion of I5uV and 150xuV. 


LEVEL 
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PORTABLE INSTRUMENTS LEVELL ELECTRONICS LTD., Park geg 


1Hz to 450Mhz 


TYPE TM3B 


£63 


Complete with 
battery and in- 
put lead. 


OPTIONAL 
EXTRAS 
Leather Case 


£ e 
A.C. Power Unit 
£7/10/-. 


AMPLIFIER OUTPUT 


I50mV at f.s.d. on all ranges. Will drive 
a load of 200kQ2 and QQPF without loss. 


POWER SUPPLY 


One type PP9 battery, life 1000 hours; or, 
A.C. mains when Power Unit is fitted. 


TYPE TM6B 


£99 


Complete with 
battery and in- 
put lead. 


OPTIONAL 
EXTRAS 


Leather Case 


£5. 
A.C, Power Unit 
£7/10/-. 


POWER SUPPLY 


One type PP9 battery, life 1000 hours on 
L.F. ranges and 400 hours on H.F. ranges; 
or, A.C. mains when Levell Power Unit 
is fitted. 


High Barnet, Herts. Tel.: 01-449 5028 
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SOLID STATE SINGLE BEAM 
OSCILLOSCOPE 


Look at the features: 


m AC and AC/DC/ Battery 
versions avaliable 


Low Power Consumption 
Large Display Area 6 x 10cm 
Wide Bandwidth DC-10MHz 
22 Calibrated Sweep Speeds 
Small. Size-—-Low Weight 


Send for full details- 
NOW!!! and find that no 


other oscilloscope of this 
type offers such a combination 
of features at such low cost. 


TELEQUIPMENT LTD. 313 CHASE RD, SOUTHGATE, LONDON N14. TELEPHONE: 01-882 1166 
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Fifty-eighth year of publication 


This month’s cover. A section of the W.W. 
colour television receiver forms the subject of 
our cover picture. In this issue constructional 
details of the field timebase are given. 


Iliffe Technical Publications Ltd., 
Managing Director: Kenneth Tett 

Editorial Director: George H. Mansell 
Dorset House, Stamford Street, London, SE1 


© Iliffe Technical Publications Ltd., 1968 
Permission is writing from the Editor must first be 
obtained before letterpress or illustrations are 
reproduced from this journal. Brief extracts or 
comments are allowed provided acknowledgement to 
the journal is given. 
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Beat these for size and simplicity 
Integrated circuit TAD100 
Ceramic i.f. block filter LP1175 
Audio output transistors AC187/188 


Take a Mullard linear integrated 
circuit, two output transistors, a 
block filter and a few passive 
components and you have the 
equivalent of an 8 transistor radio 
with a performance which 
compares with any of the 

quality radios, using conventional 
components, available today. 
This remarkable receiver has an 


Ring Trap traps spark 
In the past external circuits have 
been developed to overcome the 
problems arising from picture tube 
flashover, but to be effective they 
are complicated and expensive. 
Mullard have developed a complete, 
efficient protection system—the 
Ring Trap base—which gives 
built-in flashover protection for all 


Time well spent 


There can't be many firms who've 
been in business as long as we have 
who have used the time to such 
advantage. Our past experience 
guides our future plans: provides us 
with an insight into the industry we 
serve ; allows us to anticipate needs 
anddeploy ourresources overthe most 
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a.g.c. range of 65dB for a change in 
a.f. output of 10dB. The overall 
sensitivity is |ouV/m for 100mW 
a.f. output and this only changes to 
160uV/m when the battery voltage 
drops from 9V to 4:5V. 

The TAD100 combines in a single 
package all the necessary active 
devices to form the oscillator, mixer, 
i.f. amplifier, detector, a.g.c. and a.f. 
pre-amp and driver. The only 

other active devices required to 
form the complete receiver are 


external electrode circuits and 
components. It is made possible by a 
multiple spark trap built into the 

tube base, affording protection to 

all the electrodes. 

To ensure freedom from damage 
anywhere in the set and because of 
the very high currents present during 
a flashover, the Ring Trap connections 


fruitful areas of research and develop- 
ment—and thereby provide modern, 
technically excellent products ready 
for the demands of tomorrow. We have 
co-operated in so many consumer 
electronics projects that it’s quite 
likely we are working along similar 
linesto yours. Sowhy notgetintouch ? 


a pair of complementary output 
transistors, AC187/188. 


Thus the designer retains a large 


degree of flexibility in the circuit 
configuration and the output powers 
chosen for his particular requirements. 
Excellent selectivity is obtained by 
means of the ceramic block filter | 
LP1175 which has a— 3dB bandwidth 
of 5kHz and a— 24dB skirt response 

at 9kHz. 

The filter also prevents the 

oscillator voltage from reaching the 
wide-band i.f. amplifier as its 
attenuation is greater than 70dB. 

The TAD100 integrates the major 

part of the radio and brings with it 
large savings in material handling, 
stock and labour costs. The TAD100 
is one of the first of a series of 

Mullard integrated circuits developed 
specially for consumer electronic 
manufacturers. Others for FM and 

TV circuits will follow soon. 
Equipment manufacturers wishing to 
receive combined information on 
these items should write to the 
address below on their company 
headed notepaper. 


should be made in accordance with 
the published Mullard 
recommendations. 

Flashover protection has been ~ 
incorporated on all the latest Mullard 
monochrome push-through tubes. 
Set makers wishing for more details 
should write to the address below on 
their company headed notepaper. 


Mullard 


CONSUMER ELECTRONICS DIVISION 


Mullard Limited, Mullard House, 
Torrington Place, London WC1 
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The Space Race 


A good deal of heat, both in political and technical circles, has been generated recently 
in arguments about this country’s future in space, and more especially space com- 
munications. The recently announced withdrawal of our support for E.L.D.O., 
the European Launching Development Organization, on economic grounds is seen 
by many as a false economy, it being argued, with a good deal of justification, that 
to withdraw, even for a period, from participation in so fast developing a field is to 
fall so far behind that this country would be out of the space race completely. As a 
journal we are concerned with satellites only in so far as they are sites for radio 
stations—whether it be a telemetry link, part of an international communications 
chain or a broadcasting station. 

Opening a’ space communications symposium at the Northern Polytechnic, 
London, early in June Dr. J. A. Saxton (director of the Radio & Space Research 
Station of the Science Research Council) said ‘“This country has always, up to now, 
been in the forefront of development in communicationggand has been a major world 
communications centre; none of us would like to see too great a retreat from this 
position”. We would retort let’s not retreat at all but make every effort to advance, 
for, as Dr. Saxton himself, went on to say ‘“‘we in this country can contribute a great 
deal to space communications even though we may not yet have launched our own 
communications satellite”. | 

Although it is to be deplored that, for one reason or another, we have not gone 
ahead with the various projects which could, at least, have given us a place in the 
space race, we can still make use of the know-how and expertise gained by Post 
Office engineers at the Goonhilly (Cornwall) earth station. It is encouraging to learn, 
therefore, that a new advisory and consultative agency, called Crown Communica- 
tions, has been set up by the Crown Agents in collaboration with the British Post 
Office to make available to overseas telecommunications organizations this accumulated 
knowledge. It is stressed in the announcement of the formation of the Agency that 
it is “independent of all manufacturing organizations”. While this may be admirable 
and will put it above suspicion of sordid commercialism, it is to be hoped that the 
Post Office engineers’ know-how will be made available to British manufacturers of 
equipment so that they can compete in the world markets. In the official announce- 
ment from the Post Office on the formation of Crown Communications it was said 
to have got “off the ground”, our hope is that it will keep its feet firmly on the ground 
and foster a strong Government-industry participation in satellite communications 
projects. | 

An interesting example of Government-industry collaboration in this field was the 
joint sponsorship by the Post Office, Ministry of Technology and the telecommunica- 
tions industry of the seminar on earth stations held in London at the end of May. 
This was attended by some 250 delegates, representing telecommunications 
administrations in over 50 countries. In addition to hearing papers on the technical 
and administrative aspects of earth stations delegates had an opportunity of visiting 
scientific and industrial establishments engaged in the field of satellite communica- 
tions. This, was in fact, a national shop window. Although some criticism of the 
dressing of the window has been expressed, it is to be hoped that with the setting 
up of Crown Communications we will, as a nation, be able to meet the challenge in 
what could be a very significant world market. 
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Wireless World Colour Television Receiver 


2. Tube and timebases 


Degaussing 
coils 


Outside of tube screen fitted with degaussing coils and their 
feed components 


Inside of tube screen showing degaussing coils and the spring 
connectors for the outer coating of the cathode-ray tube 


Spring connectors 
for tube coating 


Degaussing coils 
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The field timebase forms the main subject of this second article 
of the series. Before dealing with this, however, it is desirable to 
consider the tube and its immediate fitments. The tube used in 
the development model is the Thorn-AEI V3506A which has a 
rectangular face with a diagonal of 19-inches and a deflection 
angle of 90°. The V3508A is generally similar but has a 
diagonal of 25 inches. The equivalent tubes in the Mullard 
range are the A49-11X and A63-11X respectively. 

The tube has the B14G base and the usual sunken contact 
for the final anode connection. It has the usual graphite 
external coating. It is fitted with four fixing lugs by which it 
can be bolted to a front support. This front support is, for a 
19in. tube conveniently a piece of fin. chipboard not smaller 
than 213in. x 16+in. with a shaped hole cut in it for the tube 
face. It is held by suitable side brackets to a similar board 
measuring 213in. X 17in. which forms the base. 

The bulb requires an external magnetic screen. This is 
designated as 19in. Colour TV Shield, Mild Steel 0.020in. for 
the 19in. tube and is made by Magnetic and Electrical Alloys 
Ltd. The screen is provided with holes for fittings and with 
punched tabs for holding the degaussing coils. Spring contacts 
must be fitted inside it for the connection to the graphite 
coating of the tube. These are easily arranged with two lengths 
of spiral spring, like the spring curtain-support material. The 
ends can be hooked into holes in the screen and be under slight 
tension so that when the screen is placed on the tube they make 
contact with the coating and the tension is increased. The 
screen itself can be held in place by four lengths of similar 
spring external to the screen and attached to holes in the screen 
on the one hand and to lugs under the tube-mounting bolts on 
the other. | 

Before the screen is fitted to the tube it must have the 
degaussing coils fitted to it. These are two identical coils which 
are wound, taped and then bent to shape. 

For the 19in. tube each of the two coils comprises 200 turns 
of No.28 s.w.g. enamelled wire wound on a circular former of 
103 inches diameter to a roughly circular section. When the coil 
is taped it becomes of roughly circular section. Good quality 
tape should be used since the coil must withstand mains 
voltage between itself and the screen to which it is fitted. For a 
25in. tube 200 turns of No. 26 wire are used and the former 
diameter is 143 inches. Each coil has a d.c. resistance of about 
28 Q (19in.) and 25 2 (25in.). 

Two coils are needed and are connected in series-aiding. Each 
coil is first bent to a roughly rectangular shape and then fitted 
one on each side of the tube screen. The front limb of each coil 
is outside the screen, but the rest of each coil lies between the 
screen and the tube. The coils are held in place by the lugs on 
the screen. The coils are a tight fit between the screen and the 
tube and, in fact, limit the forward position of the screen. The 
proper position is with the front of the screen not more than 1 
cm from the metal band around the face of the tube. On the 
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_ VA8650 —- — B -Y 
— 6 -y 
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F 
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3-30p R3 '2W 
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680 O 
Luminance R, 560 
amplifier 50k f I 
G J I 
B i 
audi 
Fig. 1. Circuit of the degaussing coil 
with automatic current control components 
Fuk Sake och S hue Sat | 
Fig. 2. Circuit diagram of the parts =o ay a a iw 2° feu iw >04 
which are fitted to a board held by the 
tube socket. The ‘earth’ points must all > > , 


be joined by a heavy flexible lead to the 
tube screen so that there is a direct low- 
impedance path to the graphite coating 
of the tube 


other hand, the screen must not be allowed to touch the band 
since it is connected to the mains and the band is touchable 
from the front of the set. | 

The degaussing circuit is shown in Fig. 1 and in addition to 
the pair of coils it requires one 680Q, 1-watt, resistor, one 
positive temperature coefficient thermistor (Mullard type 
VA8650) and one voltage-dependent resistor, Mullard type 


From right to left this photograph shows the. deflector-coil assembly, 
the convergence coil assembly with the purity magnets on the left, 
the blue lateral assembly and the base component board 
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2nd anode focus 


{st anode to convergence unit to timebase unit 


E299DH /P230. These are all mounted on a small tag-board 
fixed on the left-hand side (viewed from the back) of the tube 
screen and connected to the power pack by a short length of 
flex. 

For proper degaussing some 600 ampere-turns are needed, 
but only for a fraction of a second. The current must then 
decay gradually to less than about 0.3 ampere-turn. The 
combination of the thermistor and the voltage-dependent resist- 
or provides this. With the total of 400 turns, therefore, the 
initial current is 1.25A, but the final current is only 6mA. 

The arrangement provides degaussing automatically every 
time the receiver is switched on so that, normally, no other 
degaussing is necessary. The degaussing circuits can be omit- 
ted, if desired, but then the use of an external degaussing coil 
will certainly be necessary on setting up the receiver and may 
also be needed from time to time during normal operation. It is 
especially likely to be needed if the position of the receiver is 
changed. | 
_ The deflector-coil assembly is a Plessey component designated 
Colour Television 90° Scan Yoke, Part No.413 /1 /02000 /001 
and the convergence and purity assembly is Part 
No. 413 /1/01000 /003. The blue lateral assembly is a Mullard 
part type, AT1025 /00. The deflector coils go on the tube neck 
first, followed by the convergence coils, with the purity mag- 
nets away from the deflector coils, and, lastly, the blue lateral 
assembly. There is an earth tag on the deflector-coil assembly 
which is conveniently connected to the tube screen. 

Fig. 2 shows the circuit of the parts which are mounted on a 
board carried by the tube socket. The board measures 4jin. x 
44in. and the photographs show the arrangement of the parts. 
The spark gaps for the first anodes are components which look 
very much like capacitors and are made by Erie Resistor Ltd. 
The one for the second anode is type SG3 while those for the 
first anodes bear the number 398. The 50-kQ potentiometers 
R,and R, for the green and blue cathode inputs are miniature 
printed-circuit board types. The capacitors C, and C, associat- 
ed with them are the well-known Philips trimmers. The earth 
return from all the spark gaps must be taken as directly as 
possible to the graphite coating of the tube. In practice, this 
means to the tube screen. The purpose of these spark gaps is to 
limit the effects of internal tube flash-overs. 

We now come to the main subject of this article, which is the 
field timebase. The circuit diagram is shown in Fig. 3. It is 
convenient to start numbering component references afresh on 
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Chassis & 
tube screen 


Focus anode 


Returr Ao 
lumingnce % 
amp ntier gs 5 


Grids 


The panel carried by the tube base and holding the components — 


and wiring of Fig. 2. Capacitors C3 C4 and Cs are mounted on 
the reverse side. 


every circuit. In order to avoid confusion when it is necessary 
to refer to parts in several units together, each circuit diagram 
will bear a letter and this letter will be appended to the 
component reference number when there is any likelihood of 
confusion. Thus the tube circuit of Fig. 2 carries the letter A; 
the frame timebase circuit of Fig. 3 is B. A resistor in Fig. 3 will 
be referred to as Ro, if there is no doubt at all as to which 
circuit is meant; otherwise, it will be called R», B 


The circuit of Fig. 3 is fairly conventional. It is a two-valve 
multivibrator type circuit, the anode of V, being coupled back 
to the grid of V; through Cı and R: Vi is one half of a double 
triode, the other half being unused. The sawtooth voltage is 
developed across Ca the charging resistance being R4 plus Rs. 
Charging takes place from the boost line of about 740 volts. 
There are 1-kV pulses at line frequency on this line and so it is 
smoothed by Re and C2 A voltage-dependent resistor is con- 
nected across the latter to provide some degree of voltage 
stabilization. 

The network of resistors and capacitors associated with V, is 
more or less conventional and its purpose is to provide 
linearity of scan. 

The main linearity control is R,, but R; controls linearity at 
the extreme top of the picture. Picture height is controlled by Rs 
and the field hold by Rs. The remaining control is Ris by means 
of which the picture can be moved as a whole vertically. 
Arrangements must be made for the easy reversal of the 
transformer and deflector-coil leads to it, for it is not possible 
to tell in advance which way round they must be connected. 
With this form of centring control the picture can be moved 
only one way from the position of zero coil current; that is, from 
the position when R „is zero. If it needs to be moved the other 
way, the leads must be reversed. 

The ouput leads marked on the diagram are shown as 


‘coloured. Some reference is necessary to tie them to their 


ending points on other diagrams and colour-coding is as good as 
any, especially as it is easy to carry through into the actual 
equipment. 

The components C, and R are strictly part of the con- 
vergence circuit but are conveniently located in the timebase 
unit. The field convergence circuits are fed in part from the 
cathode of V, and in part from a winding on the transformer. 


Fig. 3. Circuit diagram of the field timebase. All components within the tinted area are mounted on a single tag board as shown in fig. 4. 
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PL508 ECC82 Primary of field 
g k à a g k transformer 
Rio Ri3 
2°2k 47 


R3 
* Mounted in clip on ane 
chassis by tag board 
Field hold Linearity 


Boost 
C (Board 1) 


(Board 4) 


one 4) 


E298ED/A258 


Top linearity 


Height 


Brown Purple 


To convergence unit 


Fig. 4. This diagram shows the arrangement of the components on an 18-way tagboard, and the external connections to it. 


This transformer also supplies a blanking pulse to the 
luminance output stage to cut it off during field flyback. 

The timebase chassis contains both timebases and consists of 
a metal sheet with the ends bent at right angles to form an 
open-ended tray. This stands upright and has a shelf across it to 
carry the valves. It is hinged to the base and can be opened out 
to a horizontal position while it is working so that there is ready 
access to all parts. It will be described in more detail in the next 
article. 

Nearly all the parts for the frame timebase are carried on a 
tag board with 18 pairs of tags, and Fig. 4 shows the arrange- 
ment adopted. There are actually three other tag-boards, two 
for the line timebase and one for the sync separator and as 
there are some connections between them it is convenient to 


number the boards. The one shown in Fig. 4 is Board 3 and the 


sync separator is on Board 4. 

The capacitor C „is shown in Fig.4 as mounted on the board 
itself. In view of its size it is actually more convenient to fix it 
by a clip to the chassis alongside the board. 

The field output transformer has a core with a Hin. stack of 
0.02in. E and I waste-free laminations, pattern MEA147, grade 
Silcor 25, Lamcor 4, Lasil 25, etc., 0.4% silicon reannealed. 
There is a 0.004in. air gap in each limb. The primary has 2730 
turns, No.37 s.w.g. Lewmex F enamelled wire wound in 21 
layers of 130 turns per layer. The layers are interleaved with 
one turn of 0.002in. paper and there are 4 turns between 
windings. 

The convergence winding has 64 turns No.37 wire, cen- 
tre-tapped. The secondary has 300 turns of No.30 s.w.g., in 4 
layers of 75 turns per layer. The winding resistances are 230 Q 
primary, 6.Q convergence, and 9.5Q secondary. The trans- 
former used in this receiver was supplied by Hinchley En- 
gineering Co. Ltd. 

Potentiometers are mounted on the side of the chassis nearest 
the front of the set, so that they can readily be operated while 
watching the screen. Any which need to be user controls can be 
extended through the front panel. 
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This means that the leads to the potentiometers are all rather 
long and they are run as twisted pairs or triples flat against the 
face of the chassis. It is convenient to use distinctive colour for 
these leads since it greatly reduces the chances of errors in 
wiring. 


The timebase unit is shown here with most of the field components 
prominent 
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Oscilloscope 


Field 
Field deflector 
transformer coils 


Fig. 5. The timebase can be checked independently of the rest 
of the equipment by altering the connections to the output 
transformer as shown here 


It will be evident from Fig. 4 that the 2.2-k Q resistor R p 
and the 47-Q resistor R,, are mounted right at the valvehold- 
er, one lead being soldered directly to the tag and the other 
extended to reach the tagboard. The 470-Q, 3-W, cathode 
resistor R,, is mounted directly between the valveholder and 
the chassis. However, Rp and C, are mounted on a short 
tagboard near the shelf. 

There are six output leads from the field timebase which all 
go to the convergence unit and which are all conveniently 
twisted together to form a 6-wire cable. Two wires are for the 


Fig. 6. Connections of the Plessey deflector-coil assembly are 
given here | 


140 by Line coils 
130- 02 
ang 
11a 04 
Field coils 
100 05 aoe oo 


11 9 10 8 


i T : 
80 o7 
Interna! connections 


Join land Il, 9 and 10, 2and 3; take the external connections 
from !2,4 and 8. Remove the existing internal connection 
between | and 8. 


Parallel line coils, R=27Q, L=2-9mH (tags,|4 to7and [3 joined ) 
Parallel field coils, R=14Q, L=225mH (tags,!! to 4and 8 joined ) 
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field deflector coil and four áre for the convergence circuits. In 
Fig. 3, they are shown as colour coded, green and white for 
deflection and black, pink, purple and brown for convergence. 

In colour television it is necessary to adjust the relative 
currents flowing in each deflector coil of a pair; this necessitates 
three wires to the field deflector coils and a balancing poten- 
tiometer. Similarly in the line circuit three wires are needed to 
the line coils and a balancing inductor. To correct for 
pincushion distortion the line and frame coils have to be 
coupled together through a transductor with an adjusting 
inductor. 

These controls could all be placed in the timebase unit and 
the deflector coils could then be connected directly to the 
timebase. The controls, however, form part of the convergence 
adjustments and so are more conveniently grouped with the 
other convergence controls. This is why the deflector coils are 
connected to the timebase via the convergence unit. 

The h.t. line is nominally 285V and an initial test of the field 
timebase can be carried out independently of the rest of the 
equipment if provision can be made for supplying the valve 
heaters and if a power supply of some 280V, 100mA is 
available. For the purpose of the test, the output transformer 
secondary should be disconnected from + h.t. and connected as 
shown in Fig. 5. Since there will be no boost supply available 
R,B should be disconnected from its supply components R,B, 
C,B, etc. and joined directly to the + h.t. line. 

The parallel-connected field-deflector coils must be con- 
nected to the transformer secondary to give correct loading and 
if a 1- Q resistor is connected in series an oscilloscope can be 
connected across it to measure the current waveform. The 
peak-to-peak sawtooth current output is about 0.9A, so up to 
0.9V is developed across the 1-Q resistor. 

The test should be made with the timebase operating at as 
near 50Hz as possible, but unless it is synchronized to the 
mains, all controls are likely to affect the frequency. The 
proper operation of all controls can be judged, however. The 
scan waveform should be somewhat S-shaped and reasonably 
symmetrical. 

It is necessary to disconnect the secondary circuit from the 
h.t. supply, because if it is left connected it will be found that 
mains-borne disturbances cause the trace on the oscilloscope to 


‘shoot up and down in a random manner. 


Fig. 6 shows a sketch of the deflector-coil assembly viewed 
from the rear with the terminal numbering. This numbering is 
not marked on the actual component, at least in the models so 
far received. The internal connections are also shown and it is 
necessary to remove the existing connections between tags 1 and 
8. This is necessary because of the particular symmetry con- 
trol used, as will be apparent later. 


\ 
Appendix 


The following is a list of the main components which are special to colour 
television and which may thus be less readily obtainable. 

Manufacturer The Plessey Co. Ltd. (Wound Components Division, Titchfield, 
Fareham, Hants.) 


Component Part No. 
Colour Television Scan Yoke 413/1/02000/001 
Convergence and Purity Assembly 413/1/01000/003 
Line Scan Transformer (colour) 420/1/02500/001 
Feed Choke | 405/1/05008 
Centring Choke 405/1/05005 
Width Control 405/1/05006 
Linearity Control 405/1/05009 
Voltage Multiplier 420/1/01500/001 
Manufacturer Mullard Ltd. 
Raster Correction Coil AT4040/50 
Blue Lateral Coil Assembly AT1025/00 
Blue Lateral Control AT4040/58 
Blue Parabola AT4040/75 
R/G Tilt AT4040/76 
R/G Symmetry AT4040/77 or Plessey 405/1/05007° 
Transductor AT4041/05 
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High Input-impedance Amplifier Circuits 


Using bipolar transistors, integrated circuits and f.e.ts in a.c. amplifiers 
presenting low loading on the signal source. | 


by T. D. Towers,* M.B.E., MIE. 


In the ordinary course, engineers do not 
find many requirements for low-frequency, 
high input-impedance amplifiers. This is 
fortunate, because the “ordinary” bipolar 
transistor, with which they have done most of 
their circuitry for a decade now, 1s basically 
a low-impedance device. The “‘old-fashioned” 
thermionic valve had one big advantage; 
with comparatively simple circuit arrange- 
ments you could easily achieve input imped- 
ances of over 100M{2. With bipolar transis- 
tors, quite specialized circuits had to be 
devised to get above even 100k. But things 
are changing again; we are moving into an 
age where the f.e.t. and the monolithic inte- 
grated circuit are displacing bipolar transis- 
tors—just as transistors did valves. 


High input impedance with 
bipolar transistors 


Consider the conventional common-emitter 
amplifier stage shown in Fig. l(a). At fre- 
quencies where the input and output coup- 


* Newmarket Transistors Ltd. 


ling and the emitter decoupling capacitors 
present negligible impedance, three factors 
control the low-frequency impedance seen 
looking into the amplifier input terminal. 
These are the shunt impedances presented 
by the emitter circuit, by the base-bias resis- 
tors and by the collector circuit, all in 
parallel across the input (both positive and 
negative supply rails being a.c. grounded). 


Emitter circuit shunt impedance: So far 
as it is governed by the emitter circuit, the 
low frequency input impedance of the 
transistor itself is given approximately by 

in = Trew + 25hfe/le, where rw is the device 
“base spreading resistance” (for transistors 
used in low-level circuits usually 30 to 3002), 
hf is the common-emitter current gain (nowa- 
days usually 50 to 250), and Jz is the emitter 
current in mA. For a typical low-level stage 
with Jz set about 1mA, we find Rin typically 
1 to 2kQ. The formula for Rin shows that you 
can increase the device input impedance by 
reducing the emitter current, provided cur- 
rent gain does not fall at the same time. 


With germanium transistors, Ae tended to 
fall almost linearly with current below ImA, 
so that little use could be made of reducing 
the emitter current to put up input imped 
ance. Modern silicon transistors generally 
hold up their current gain to much lower 
current levels than germanium. With devices 
of the common BC107, 8, 9 family, for ex 
ample, a current gain of 100 at 1004A makes 
possible a transistor a.f. input resistance of 
25-50kQ. 


High input impedance with input trans- 
former or series resistor: Before we go on 
to examine other high-impedance circuit 
arrangements, we should not forget that you 
can use a transformer with a high step-down 
turns ratio. Such a transformer has the ad- 
vantage of isolation, but, to get high imped- 
ance at low frequencies, its size and cost can 
become prohibitive. The upper frequency 
limit may also be limited by stray capaci- 
tances. Careful screening is called for, and it 
is sometimes difficult to provide simultan- 
eously minimum noise and high impedance. 


Fig. 1. Arrangements for reducing shunting of emitter circuits on transistor input impedance. (a) Basic common-emitter amplifier operated at low bias 
current. (b) Common-collector (emitter-follower) single transistor. (c) Compound two-transistor Darlington-pair common-collector. (d) Modified 
Darlington-pair common-collector. (e) Bootstrapped Darlington-pair. (f) and (g) Complementary n-p-n/p-n-p compound emitter-follower circuits. 


(h) Transistor-loaded emitter-follower. 
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(d) 


(e) 


Fig. 2. Reducing the shunting of base bias resistors on input impedance. (a) Basic single-resistor 
transistor bias circuit. (b) Bootstrapping single bias resistor by capacitance feedback to its centre. 
(c) Basic two-resistor base bias circuit. (d) Single-capacitor method of bootstrapping two-resistor 
bias network. (e) Two-capacitor method of bootstrapping two-resistor bias network. 


One other simple approach is to accept 
the intrinsic low input resistance of the tran- 
sistor and achieve the required high input 
resistance by using a series resistor to the 
input. The main objection to this is the high 
noise level likely to arise from the large value 
series resistor. 


Reducing shunting effect of emitter 
circuits on input impedance: Going back 
to the common-emitter stage of Fig. 1(a), if 
we remove the emitter bias resistor decoup- 
ling capacitance, Cz, the transistor input 
impedance becomes Rin=roo+ hye (25/Iz+ Re). 
This shows that we can increase the input 
impedance by using an undecoupled emitter 
resistor. It would seem that you could in- 
crease Rin indefinitely by increasing Rez, but, 
when Rez rises above about one-tenth of the 
collector load resistance, Rc, the voltage gain 
of the common-emitter stage approaches 
Rc/Re. The gain thus falls to unity when 
Re=Rc. This is why designers looking for 
high transistor input impedance tend to use 
the alternative near-unity-gain common- 
collector arrangement of Fig. 1 (b). By using 
silicon transistors with high gain at low cur- 
rent, it is possible to increase Rg to a value 
giving input impedances of the order of 
several thousand ohms with this simple 
arrangement. 

Unless you go to a very high rail voltage, 
even when you resort to low bias currents, 
you are limited in how high you can raise 
the value of Re. You can get round this with 
the Darlington compound-emitter-follower 
arrangement of Fig. 1(c). Here, then; 

in=hyethf2Re approx., and you can see 
that a.c.-wise by adding the extra transistor 
you have effectively multiplied Re by hye 
without raising its d.c. value, and thus with- 
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out having to go to a higher rail voltage. 
The emitter current of 77r:, being the base 
current of Trz is usually low: typically of 
the order of 1-SwA only. Trı should be a 
transistor with high gain at low current, 
such as the 2N930 with he greater than 100 
at 10uA. Some designers raise the standing 
current in 77 with a separate emitter bias 
resistor, Re, in Fig. 1(d). This shunts the 
input impedance of Trz, but its shunt effect 
on the overall input impedance may be more 
than offset by the increase in /y due to the 
higher Trı bias current. Usually Re is made 
5 to 20 times Rz. 


To reduce the loading of Kz on the input, 
you can use the bootstrap feedback arrange- 
ment of Fig. 1(e), where the bottom of Rr is 
connected to the top of Rez. By the emitter- 
follower action of Jr, the lower end of Re 
moves with its top, and its resistance value is 
effectively multiplied by the current gain of 
Tr2 (provided, as is usually the case, Rez is 
small compared with Rez’). With silicon tran- 
sistors, the Vzz (d.c.) of Tr2 is approximately 
0.6V, so that Re is fixed by the selected bias 
current, J, of Tr: as Re=0.6/Ir (ignoring 
the negligible base current into 772). 

Combinations of n-p-n and p-n-p transistors 
permit other arrangements for bootstrapping 
up the effective value of the emitter resistor 
in an emitter follower. For example, in both 
Fig. 1(f) and 1(g), it can be shown that Rin 
has a high value give approximately by 
Rin= hfa hje2 RE. 

Another elegant circuit for providing a 
high-resistance emitter load in an emitter- 
follower without high rail voltages is shown 
in Fig. 1(h). Here the output resistance of 
Trz (of the order of megohms) functions as an 
emitter load to Trı and makes possible an over- 
all input resistance over 10M Q. 


Reducing shunting effect of base bias 
resistors on input impedance: So far, we 
have ignored the effect on input impedance of 
any base bias resistor networks shunted across 
the transistor input. Fig. 2(a), showing an 
elementary single-resistor bias circuit, illus- 
trates the problem. You will see that Rg is 
directly across the input (both supply rails 
being a.c. earthed). Obviously the total Rin 


cannot exceed Rs. l 
The conventional technique to raise the 


effective a.c. resistance of Rg without raising 
its d.c. value is to bootstrap it as shown in 
Fig. 2(b). Rs is replaced by two resistances 
Rai and Re of the same total resistance. Pro- 
vided Rai and Rz2 are large compared with 
Re, the transistor emitter-follower action 
makes the top end of Rs2 move up and down 
with its bottom end. Thus its a.c. impedance is 
raised effectively by the current gain of the 
transistor. 

The more thermally-stable conventional 
two-resistor bias network of Fig. 2(c) can also 
be bootstrapped for high impedance. Fig. 2(d) 
shows an arrangement using a single bootstrap | 
capacitor, Cz, in which the resistance Rx in 
series with the base can be low value for ther- 
mal stability, but have high effective imped- 
ance so as not to shunt the input a.c. signal. 
Fig. 2(e) shows a two-capacitor arrangement 
where both top and bottom bias resistors are 
capacitor-bootstrapped by splitting each as 
explained for Fig. 2(b) above. 

In general, the bootstrap capacitance values 
must be large enough to present negligible 
impedance at the lowest frequency, fo, to 
be handled. A useful guide is to make Cz 
greater than 10/(f,Rs), where Rsg is the bias 
resistor being bootstrapped. 


Reducing shunting effect of transistor 
collector output resistance: From the con- 
ventional low-frequency T-equivalent circuit 
of the transistor in the common-collector 
configuration with emitter resistor, Rz, shown 
in Fig. 3(a), you can see that the internal collec- 
tor resistance, r, shunts the signal path. At 
low current levels with modern transistors, 
re usually lies between 1 and 5MQ, so that it 
is difficult to reach higher input impedances 
than r: unless it too is bootstrapped. Fig. 3(b) 
shows the basic arrangement for this, where a 


resistance, Rc, is inserted between the collec- 


tor and h.t. (to isolate r. from earth a.c.-wise) 
and a capacitor, Cr, to the collector (and thus 
the outer end of r:) feeds back in phase signals 
from the top end of the emitter resistance. 
This raises the effective a.c. impedance of r: 
and reduces its shunting effect on the input 
signal. If possible, the collector bias resis- 
tance, Rc, value should be at least ten times 
Rez, but, if only a limited d.c. supply voltage is 
available, this may not be possible, unless we 
are using a multiple emitter-follower, as 
explained previously in Figs. 1(c)-(e), where 
Rez is relatively small. | 

Fig. 3(c) illustrates a circuit using a separate 
transistor, Tr2, to bootstrap the 77 collector 
Output resistance without excessive loading 
of its emitter output. The a.c. voltage at the 
top of Rez is transferred via Cr and the base- 
emitter of Trz to the collector of 77. 

It is also possible to bootstrap the base 
bias resistor and the collector output resis- 
tance at the same time with a single capacitor 
as in the simple circuit arrangement of 
Fig. 3(d). ) - 
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_ One aspect of bootstrapping with capacitors 
is that high input impedance circuits tend to 
be operated at low transistor bias currents, 
and the leakage currents in ordinary alumin- 
ium electrolytic capacitors can upset bias 
conditions drastically. For this reason, you 
will often find low-leakage tantalum capaci- 
tors specified, where the total capacitance 
required is beyond the range of solid dielectric 
types. 

Practical high-impedance transistor 
amplifiers: Fig. 4(a) shows a simple single- 
transistor, emitter-follower, high input imped- 
ance amplifier operating at a low collector 
current of about 1004A, and with bootstrap- 
ping of base-bias resistors and collector out- 
put resistance. These techniques produce an 
input impedance down to below 50Hz not less 
than 0.5M Q. 

For input impedances greater than about 
1M Q, usually two stages are necessary with 
bipolar transistors. Fig. 4(b) is a typical cir- 
cuit with an input resistance of 1.5M Qand an 
output resistance of only 302. It employs an 
n-p-n/p-n-p direct-coupled pair with boot- 
strapping of base bias resistors and emitter 
resistor. 

Two stages can give an input impedance of 
the order of 10M Q, as, for example, the cas- 
caded emitter follower circuit of Fig. 4(c) by 
General Electric Co, U.S.A. This employs 
bootstrapping of all three shunt elements. 
Ci and C2 values depend on the lowest fre- 
quency, fo, to be passed by the amplifier and 
can be selected at the nearest preferred values 
to C1=1/(150f.) and C2=1/ (50fou). 

Adding a third stage, as for example in 
Fig. 4(d), makes input impedances in the 
100M{2 range possible. With the capacitor 
values shown, the measured input impedance 
was about 300M Q for f=0.5 to 2kHz. 

About the limit you can ordinarily push 
bipolar transistor circuits up to is 1,000M Q 
input resistance, although circuits up to 
8 X 10!! Qhave been constructed. For example, 
G. W. Horn in ‘‘Feedback reduces bio probe’s 
input capacitance” in Electronics, March 18, 
1968, pp. 97-98, describes a circuit to give 
20,000M Q input resistance shunted by only 
0.02pF. A less ambitious example with only 
1,000M Q input resistance is given in Fig. 
4(e) to illustrate the various bootstrapping 
techniques used. The approximate value of 
the input resistance is /ye1 hje2 hye hfe R, where 
R is the parallel combination of the 1.5k2 
emitter resistance of Trs and the amplifier 
load resistance. Values of Rin=1,000MQ at 
10Hz and above were obtained dropping to 
50M Qat 1.5 Hz. 


F.E.T. high input-impedance 
amplifiers 


The bipolar transistor has a low inherent 
input resistance (1-50k{2) and we have seen 
that amplifier input impedances above 1M Q 
can be obtained only with quite complex tran- 
sistor circuits. The f.e.t. on the other hand has 
a high inhereent input resistance (from 10’ Q 
upwards with modern devices). Consequently, 
only simple f.e.t. amplifier circuits are needed 
to get input impedances at a.f. from 10 to 
1,000M Q, while more complex circuits can 
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(a) 


Collector 
o 


(b) (c) (d) 
Fig. 3. Reducing shunting of transistor collector output resistance on input impedance. (a) T- 
equivalent circuit of common collector transistor with external emitter resistor, Re. (b) Bootstrapping 
r: via capacitor from emitter. (c) Bootstrapping r: via buffer transistor. (d) Simultaneous 
bootstrapping of r: and Rp. | 
Fig. 4. High-input-impedance amplifiers. (a) Single-transistor amplifier with Rin greater than 
0.5M Qdown to 50 Hz. (b) Two-stage amplifier with 1.5M Q input and 30 Qoutput resistances. 
(c) Two-stage 10M Q circuit with bootstrapping of all three shunt circuits. (d) Three-stage 300M Q 
circuit with bandwidth 0.5 Hz-2,000 Hz. (e) Four-stage 1,000M Q circuit down to 10 Hz. 
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Fig. 5. Single-stage f.e.t. high-input-impedance amplifiers. (a) Common-source amplifier with input 
impedance of 5M Q shunted by 30pF. (b) Common-drain amplifier with input impedance of 5M Q 
shunted by 2pF. (c )Common-drain temperature-stable amplifier with 15M Q, 5pF input imped - 
ance. (d) Capacitor-bootstrapped amplifier with input impedance of 5M Q, 3pF. 
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easily give up to 1,000,000M Q. The boot- 
strapping techniques described earlier for 
bipolar transistors apply equally to f.e.ts, 
whether p- or n-channel, junction- or 
insulated-gate, depletion- or enhancement- 
mode types. The n-channel, depletion, junc- 
tion f.e.t. is the commonest in use at the time of 
writing, and most circuitry will be illustrated 
in terms of this. 


Single stage f.e.t. high input impedance 
circuits: If you want an input impedance of 
only a few megohms, you can use an n-channel 
depletion f.e.t. in the common source arrange- 
ment for which a typical circuit is given in 
Fig. 5(a). The NKT0112 here has a typical 
Ve=1.0V, Ipss=1mA, and gm=1.5mA/V, 
and is set up at a bias current of 0.5mA, giving 
a voltage gain of about 15 times with an a.f. 
input impedance of 5M Q shunted by about 
30pF. 

In the common-drain or source-follower 
circuit of Fig. 5(b), while the input resistance is 
still only 5M Q, the shunt capacitance has been 
reduces to about 2pF at the expense of volt- 
age gain, Av.=gnRs/(1+gmRs) which has been 
reduced to 0.7 times. The 5M Q input-resis- 
tance-controlling gate bias resistor can be 
increased to 10 or even 15M Q, but gate leak- 
age currents then make the circuit sensitive 
to temperature. 

The source-follower circuit of Fig. 5(c) 
with the gate-bias resistor bootstrapped gives 
high input impedance with better high- 
temperature stability, because the gate resis- 
tor network has a relatively low d.c. resistance. 


With Re at 1MQ as shown in the diagram, 


Zin is ASMQ shunted by Cn = SpF. Increasing 
Re to 10MQ raises Rin to 1SOMQ without 
affecting Cin, but the circuit becomes tempera- 


ture sensitive. 


An alternative arrangement sometimes 
used is shown in Fig. 5(d), where the 20 uF 
capacitor bootstraps the 1M Q gate bias resis- 
tor to give an overall input impedance of 
approximately 5M Q shunted by 3pF. 


Multistage f.e.t. high input-impedance 
amplifiers: For better temperature stability 
and lower input shunt capacitance, the input 
f.e.t. can be cascaded with bipolar transistor 
stages, using also bootstrap feedback 
techniques. 

An input resistance of 150M Q shunted by 
SpF is obtained with the circuit of Fig 6(a), 
which utilizes a common-source f.e.t., Tr, 
RC-coupled to a common-emitter transistor, 
Tr2, with overall feedback from transistor 
Tr2 collector to f.e.t. source to provide the 
necessary bootstrapping to reduce the shunt- 
ing effect of the 50M gate bias resistance 
across the input. With a voltage gain of 26dB, 
the amplifier has a bandwidth down to 10Hz 
for any signal source resistance. The top end 


Fig. 6. Multi-stage f.e.t. high-input-impedance 
amplifiers. (a) 150MQ, SpF input impedance 
with RC-coupled f.e.t. and bipolar transistor. 
(b) 1,200MQ, 3.5pF input impedance with 
d.c.-coupled f.e.t. and transistor. (c) Low input 
capacitance (0.4pF), high impedance (5MQ) 
d.c.-coupled f.e.t. and transistor. (d) 1,000MQ, 
O.1pF input impedance four-stage m.a.s.f.e.t 
biological amplifier. (e) 1,000,000M Q input 
impedance m.o.s.f.e.t. amplifier. 
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Fig. 7. 
monolithic operational amplifier to give high in- 
put resistance (2-6M Q). 


Connecting up an integrated circuit 


of the bandpass ranges from 500Hz for a 
10MQ source up to 50kHz for a 10k Q source. 

The Siliconix circuit of Fig. 6(b) shows a 
p-channel f.e.t. d.c.-coupled to a bipolar tran- 
sistor to give Zn=1,200M2 shunted by 
3.5pF, with an overall voltage gain of 0.98, 
and an output resistance of 600 2. Here both 
the gate bias resistor and the source resistor 
are bootstrapped. 

An input impedance of 5M Q shunted only 
by 0.4pF is provided by the d.c.-coupled 
f.e.t./bipolar pair in the Ferranti circuit of 
Fig. 6(c). It features overall bootstrapping of 
both the gate bids resistor and the gate-drain 
capacitance to achieve the low input shunt 
Capacitance. 

The four-stage circuit of Fig. 6(d) given by 
R. E. Webb in “Field Effect Transistor for 
Biological Amplifier” in Electronic Engineering, 
December, 1965, pp. 803-805, produces an 
input impedance greater than 1,000M22 
with a shunt capacitance less than 0.1pF. Using 
an n-channel depletion mosfet with a gate 
leakage current of less than 107"! A, it features 
unity voltage gain with an output resistance of 
only 25 Q. The amplifier and input connections 
have to be doubly screened. The internal 
screen is connected to the amplifier output 
and the external screen to ground, thus re- 
ducing the stray capacitance to ground by the 
same amount as the input resistance is in- 
creased by the large overall feedback from 
the top of the 5.6kQ last emitter load resis- 
tance. 

As the final f.e.t. example, the relatively 
simple Mullard circuit of Fig. 6(e) gives an 
input resistance of 1,000,000M Q with a volt- 
age gain of about 0.98 and an output resis- 
tance of only 500. The f.e.t. 3.3k§2 source 
resistor 1s bootstrapped by the BCY72 tran- 
sistor, as is also the 10''Q gate bias resistor 
via the 2 uF capacitor. 


High input impedance with 
i.c. operational amplifier 


Engineers are now beginning to use inte- 
grated circuit monolithic operational ampli- 
fiers as complete circuit elements instead of 
building up circuits with discrete bipolar 
transistors or f.e.ts. High input impedance 
can be obtained with these by the simple 
expedient of putting the required input 
resistance in series with the amplifier input, 
which is a virtual earth point. However, 
bootstrapping techniques can also be used 
as shown in Fig. 7. Here a standard Fair- 
child wA702A operational amplifier is set 
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up for positive feedback from the output 
to the non-inverting input pin (3). The 
approximate expression for the overall low 
frequency input impedance is Rin=AwRa/Af, 
where Aw is the open loop voltage gain, 
Ay is the gain with feedback and Ra is the. 
input impedance into pin (3). By general 
operational amplifier theory, Æ can be 
shown to be approximately (Ri+R2)/R:. 
For the wA702A, typically Aw-=2,000, and 
Ra=10k22. Two sets of circuit component 
values are given below to produce input 
resistances of 2 and 6MQ. 


Ci C2 C4 Ri R 

1 uF luF 910pF 10k2 91kQ 

1uF 4.74F, 1000pF 51k@ 100k2 
R3 R4 Av Rin 
82kQ2 220k2 10 2MQ2 
51kQ2 3 6MQ > 


The phase-shift network, Ri, Cs, provides 
frequency stability. For best thermal stability, 
Ri + R; should be made equal to Rz. 
When f.e.t.-input operational amplifiers 
become commonly available, they will have an 
input terminal resistance, Ra, of the order of 
10M 92. Looking back at the formula for boot- 
strapped input resistance given for the bi- 
polar “A702A, it will be seen that very high 
overall input resistances can be expected in 
the future with f.e.t. operational amplifiers. 


Announcements 


The series of Philips colour television courses for 
service engineers, started in July 1967 by Combined 
Electronic Services Ltd, have ceased for the time being. 
Over 1,000 people attended. Plans are now under way 
for a new series scheduled for the Autumn. The 
courses will be of 4 days’ duration and take place at the 
colour television school at C.E.S. Ltd, Waddon, Croy- 
don, Surrey. 


A one-day symposium on “The Numerical Solution 


‘of Laplace’s Equation” will be held at the John Dalton 


College of Technology, Chester Street, Manchester 1, on 
8th July. Fee £4 15s. 


At the recent annual general meeting of the Radio & 
Electronic Component Manufacturers’ Federation, 
the following result of the postal ballot for the election 
of the Council was announced:— Belling & Lee (N. D. 
Bryce), A. F. Bulgin & Co. (R. A. Bulgin), Colvern (R. 
F. Collinson), A. H. Hunt (S. H. Brewell), McMurdo 
Instrument Co. (F. W. Irons), Mullard (Dr. F. E. Jones, 
elected chairman), Multicore Solders (R. Arbib), Painton 
& Co. (C. M. Benham), and Standard Telephones & 
Cables (E. E. Bivand). 


The Institution of Electrical and Electronics Tech- 
nician Engineers has decided to accept the City and 
Guilds of London Institute’s Electrical Technicians’ 
Certificate with two endorsement certificates as satisfying 
the technical education requirements for election to the 
class of Graduate. 


The Munich Fair and Exhibition Co. have announced 
that the fourth Electronica—the international trade 
exhibition of electronic components and related measur- 
ing and production equipment—will be held from 22nd 
to 28th October, 1970. The third Electronica exhibition 
takes place this year from 7th to 13th November. 


An agreement has been reached, subject to contract, 
between Rediffusion Ltd and the Rank Organisation 
Ltd, for the purchase by Rediffusion of the whole of 
Rank’s wired sound and television networks and the 
television set rental business associated with these relay 
undertakings. 


Industrial Instruments Ltd, the Bromley, Kent, manu- 
facturers of Transipack inverters, have been appointed 
U.K. agents for Varo-Atlas, the American company 
whose interests lie in the military static inverter field. 


The Venner Group have recently announced an agree- 
ment with Control Logic Inc., of Massachusetts, which 
gives Venner manufacturing and sales rights for a 
family of integrated circuit logic cards and accessories. 
This agreement applies exclusively in the U.K., the 
Commonwealth and all E.F.T.A. countries. 


S. Davall & Son Ltd, of 4 Wadsworth Road, Greenford, 
Middlesex, have appointed agents in France and 
North America for the precision relays and associated 
components made by their manufacturing. division, 
Perivale Controls Co. Ltd. The agents are Crouzet S.A., 
of Paris, for Common Market countries and Eastern 
Electric Company, of Montreal, for Canada and the 
United States. 


Standard Telephones & Cables Ltd, have been awarded 
a contract by Hawker Siddeley Aviation, worth approxi- 
mately £250,000, to supply aerial systems for the 
Hawker Harrier V/STOL aircraft destined for service 
with the R.A.F. 


A £430,000 contract has been placed with the M.E.L. 


Equipment Company Ltd, by the Ministry of Techno- 
logy on behalf of the Ministry of Defence (Army 
Department), for the supply of military radio equip- 
ment. The equipment comprises single sideband h.f. 
transmitters L.556 and radio telegraph adaptors L.607. 


Racal Communications Ltd, of Western Road, Brack- 


nell, Berks., have received contracts to the value of {1M 
for new submarine h.f. communication equipment 
for use by the Royal Navy. 


An order worth approximately £400,000 has been 
awarded to Standard Telephones and Cables Ltd, by the 
Italian Ministry of Defence, for instrument landing 
systems to ke installed at the airports of Rome, Turin, 
Milan, Genoa, Venice and Naples. 


Cossor Electronics Ltd, of Harlow, Essex, have 
received an order, worth approximately £250,000, for 
the supply and installation, at Stornoway, Isle of Lewis, 
and Burrington, Devon, of two dual-channel and two 
single-channel SSR 700 interrogator systems. 


Henry’s Radio Ltd, have opened an additional elec- 
tronics centre at 309 Edgware Road, London W.2. 


A licensing agreement has been completed between 
the Decca Navigator Company, London, and Inter- 
national Standard Electric Corporation, a subsidiary 
of International Telephone and Telegraph of U.S.A., to 
co-operate in the field of marine and commercial aviation 
electronics. 


Thorn Electrical Industries (London) and International 
Rectifier Corporation (California) have signed a 12-year 
agreement to continue as joint ventures the six jointly 
owned semiconductor companies in Europe. Inter- 
national Rectifiers will exercise management control 
(receiving a management fee) and will provide tech- 
nical assistance and licences relating to semiconductor 
products. 


Texas Instruments and Sony announced that the 
Japanese Government has approved the establishment 
of Texas Instruments Japan Ltd. Fifty per cent of the 
capital is to be furnished by each of the companies, 
and semiconductor devices including integrated circuits 
and certain electrical control devices are to be manu- 
factured. | 


Amphenol and Plessey recently signed an agreement 
whereby the new Astro 348 connector range developed 
by the Amphenol Corporation of Illinois is to be manu- 
factured by the Plessey Company Ltd. 


GEC-AEI Telecommunications Ltd. of Coventry, 
have won orders worth £250,000 for completely solid 
state 2 GHz and 7 GHz radio links and multiplex 
equipment in Hong Kong and Bahrain. The contracts 
have been placed by Cable and Wireless Ltd. 


Marconi Company, of Chelmsford, have won a contract 
valued at £700,000 to supply a completely new tele- 
vision system to the state of Bahia in Brazil. 
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News of the Month 


Industrial Training 

Criticized 

The Annual Report of the Electrical and 
Electronic Manufacturers’ Joint Education 
Board criticizes both the composition and 
operation of the Engineering Industry 
Training Board. E.E.M.J.E.B. considers that 
the present composition of the Training 
Board reflects too great a bias in favour of 
the mechanical and aeronautical sections of 
the engineering industry. “‘It is essential that 
in view of the large contribution to the 
national economy made by the electrical and 
electronics sections of industry, especially in 


the exports field, and the highly complex | 


nature of their training needs, they should 
have direct representation on the Training 
Board, E.E.M.J.E.B. has taken the matter up 
with the E.I.T.B. and intends to pursue the 
question of the appointment of suitably 
qualified members who are closely in touch 
with the day-to-day training problems of the 
industries it represents. | 

“E.E.M.J.E.B. reaffirms that the con- 
tinuing basic disagreement between industry 
and the Training Board is that industry’s 
training methods conform to a rigid pattern 
laid down in manuals published by the 
board which are unrealistic, taking into ac- 
count regional variations and individual 
company needs. E.E.M.J.E.B. maintains that, 
within reasonable limits, companies should 
lay down their own programme of training 
which should be approved as adequate, or 
otherwise, by the Training Board’s inspect- 
ors.” 

E.E.M.J.E.B. has asked manufacturing 
companies to support a trial scheme which is 
intended to give industrial experience to 
technical college teachers of physics and che- 
mistry. Under the trial scheme about 15 
teachers annually will have the benefit of 
short courses during the summer or au- 
tumn terms at manufacturers’ works, prefe- 
rably those with development and research 
laboratories. E.E.M.J.E.B. feels it is impor- 
tant that teachers should gain first-hand 
knowledge of industrial methods and have 
the opportunity of keeping abreast of new 
techniques. 

Commenting on the pattern of de- 
velopment of the Institution of Electrical 
and Electronic Technician Engineers 
E.E.M.J.E.B. states: 

“It is apparent that the Institution is still 
firmly entrenched in its objective of provid- 
ing only for a limited group of ‘higher 
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technicians’. The institution is therefore still 
leaving a very large number of much needed 
technicians without the benefits of member- 
ship of a learned society—technicians who 
are equally vital- to the progress of the 
electrical and electronic industry”. 


Thames Television Plan 
for Colour 


Announcing plans for their colour television 
centre now being built as part of the new 
Euston complex, Howard Thomas, manag- 
ing director of Thames Television, the Lon- 
don weekday independent television com- 
pany, revealed that July 6th 1969 was the 
date on which all I.T.A. transmissions would 
be radiated on uh.f., 625 lines. Full colour 
programmes would commence in November 
or December of the same year. 

The new centre ın the heart of London 
will specialize in current affairs, features, 
documentaries, live events and schools’ and 
children’s programmes. Occupying 90,000 sq 
ft, it will be fully equipped for colour and 


will include two studios and a ‘“‘master 
control”. The main production centre for 
large-scale entertainment programmes will 
remain at the company’s Teddington studios, 
and programmes will be routed to the tran- 
smitter or to the I.T.A. network as required. 
Thames ‘Television has ordered Marconi 
four-tube cameras and Rank Cintel telecine 
equipment for their new centre. Thames 
Television is due to start transmission on 
July 30th this year but the move from 
Television House, Kingsway, to the Euston 
Centre will not take place until July 1969. 
According to the company’s chairman, Sir 
Philip Warter, the capital cost of the new 
centre, including technical eq wpment, will be 
about £3.75M. 


Re-equipping Goonhilly 
No. 1 Aerial 


A contract worth approximately £400,000 
has been awarded by the Post Office to 
GEC-AEI (Electronics) Ltd. of Stanmore, 
Middlesex, for re-equipping the original 
aerial at Goonhilly to enable it to carry 
commercial telephony traffic and television 
programmes between the United Kingdom 
and countries in the East via the Intelsat 
satellite over the Indian Ocean. 

The re-equipping has been planned to 
take place when it is freed from its present 
operational role with “Early Bird” on the 
Atlantic Ocean route. This will be when the 
new aerial (No. 2) and its associated equip- 
ment, now under construction, comes into 
operation. The re-equipping of aerial No. 1 is 
due to be completed in the first half of 1969. 
It will cater for a total of 264 two-way 
telephone channels between Goonhilly and 
12 different destinations. In the outgoing 
direction, the channels will be assembled into 
two basebands which will modulate two s.h.f. 


A photograph of a model of the completed Euston Centre superimposed on an aerial photograph of 
the partially developed area. Thames Television will occupy part of this complex. 
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radio carriers, each with a capacity of 132 
channels. These carriers will be received by 
many distant stations, each selecting only 
that part of the baseband that contains its 
own. traffic. Similarly, the equipment at 
Goonhilly will enable up to 12 carriers, with 
capacities of 132, 60 or 24 telephone chan- 
nels to be received. Additional transmitting 
and receiving equipment for television will 
cater for 625-line video and sound channels 
as well as cue and order wire channels. 

To reduce the amount of apparatus that 
otherwise would be needed in the limited 
space on the aerial itself, the connection for 
the receiving direction between the aerial and 
the central control building, a quarter of a 
mile distant, will be by means of a semi-flex- 
ible waveguide operating at 4GHz. This is 
the longest piece of semi-flexible waveguide 
ever installed, and it is being supplied by 
Kabelmetal of Hanover, West Germany. It 
will avoid the need for the down-converters 
on the aerial structure at present in use. 
These hetrodyne the received signal to 
70MHz for transmission to the control 
building via coaxial cable. The contract will 
also include tests to determine the feasibility 
of using a similar waveguide, operating at 
6GHz in the transmitting direction. If tests 
on a trial length are successful this 
waveguide will be incorporated in the sys- 
tem. 

The apparatus to be provided in the cen- 
tral building will include modulators and 


threshold-extension demodulators, frequency 
converters, and a comprehensive control, 
supervisory and test system integrated with 
that now being installed for aerial No. 2. The 
drive amplifiers and 8kW output stages of 
the working and reserve transmitters will be 
installed in the main apparatus cabin on the 
aerial. The wideband, high-power travell- 
ing-wave tubes in the transmitting system 
will enable all the telephony channels to be 
handled simultaneously by one transmitter. 
Modifications will also be made to the aerial 
control system to simplify the autotracking 
arrangements. 


Space Consortium Formed 

Thirteen satellite ground stations, seven with 
40ft diameter dishes and six with 20ft dishes, 
are to be built at a cost of £12M to provide a 
flexible and secure communications network 
throughout the N.A.T.O. area. It is expected 
that each station will operate from a static 
site within a member country; however, one 


of the design requirements is that each 


station should be fully transportable and 
capable of being resited at short notice. 

A large international consortium has been 
formed, called EUROCAN, which consists of 
six major organizations with considerable 
experience in the space field, that will bid for 
the N.A.T.O. contract. The partners are: 
Marconi (U.K.), Siemens (West Germany), 
Telefunken (West Germany), Philips (Hol- 
land), R. C. A. Victor (Canada) and S.T.S. 
(Italy). Contracts will be split up to provide 
each of the N.A.T.O. member countries with 
a share of the work, including civil engineer- 
ing and site construction, in such a way that 
the balance of payments problem is 
minimized. The share that would be carried 
by British industry amounts to just over 
£2M. 
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'A new 


Satellite Programme needs 


international Co-operation 
concept in international un- 
derstanding will have to be achieved before 
all the benefits of current and future space 
programmes can be fully exploited. This was 
the subject of an address given by the assis- 
tant general manager of the Space Vehicles 
division of TRW Incorporated, Dr. Russell, 
at the annual convention of the Aviation 
/Space Writers Association held at Cocoa 
Beach, Florida. 

In the near future several nations will 
have their own domestic communications 
satellites and agreement will have to be 
reached on exactly where these satellites will 
be positioned in space. For instancee, satel- 
lites serving Canada, the United States and 
Mexico would require almost an identical 
position in space. 

Dr. Russell went on to outline some of 
the future benefits of the space programme. 
“Earth Resources” satellites will take colour 
photographs of the earth surface and mix the 
colours in an unnatural way so that con- 
ditions on earth, not normally evident, will 
become apparent. In this way it will be 
possible to determine mountain snow cove- 
rage during winter, information of great 
value to those concerned with flood control 
and the preservation of reservoirs. Large 


scale geological patterns will provide clues as - 


to the location of mineral and oil deposits. It 
will also be possible to detect large shoals of 
fish through temperature patterns or the 
thin film of oil that they leave on the surface 
of the sea. Forest fires and tidal waves can be 
spotted in an early stage. New navigation 
satellites at present under development will 
be able to fix position to within an accuracy 
of 30 yards and do a good deal to relieve the 
present aircraft collision problem. 


In the future vast amounts of data will be 
bombarding earth from space borne vehicles 


‘and it is going to be a huge problem to 


process this information and present it 
quickly to those who must need it; the 
farmer, fisherman, city administrators, 
governmental establishments and the like. A 
network such as this must be world wide in 
order to be efficient, and such an organiza- 
tion could not be met without complete 
understanding and trust between nations. 


Sun used as Signal Source 


In order to study the effect of the earth’s 
atmosphere on the transmission of radio 
waves the sun is being used as the signal 
source in an experiment being carried out by 
Bell Laboratories of America. The study is 
being conducted at two frequencies useful 
to satellite © corhmunications—16 and 
30GHz. Energy from a5 x 9ft metal reflect- 
or, which continually tracks the sun, is 
directed into a horn reflector aerial. Since the 
sun radiates only a small amount of power 
in the millimetre wavebands direct measure- 
ment is impractical and radiometric methods 
are used. The received signal is transmitted 
by a circular waveguide to a microwave 
radiometer for measuring the intensity of the 
radiant energy. A twin-stylus chart recorder 
keeps a record of the signal strength at the 
two frequencies of interest. The total radia- 
tion received from the direction of the sun is 
a combination of solar and atmospheric ra- 
diation. In order that only the solar radiation 
be taken into account the aerial is directed 
away from the sun at one second intervals. 
During this time it is receiving atmospheric 
radiation only so that the percentage of the 
composite signal that is generated by the sun 
can easily be computed. Received signal 
strength variations are compared with atmo- 


One of three firing rooms at the launch control building at Kennedy Space Centre, it is 
equipped with a total of 450 consoles containing the central control and display systems 
needed for check-out. Sixty television cameras positioned around the Apollo-Saturn V 
Rocket, three and a half miles away, transmit visual information back to the centre on 
ten r.f. channels. 
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spheric conditions and the effect of the 
weather on the transmission path can be 
determined. 


Communications and the 
Queen Elizabeth 2 


Cunard are claiming three firsts in the ship- 
to-shore communications field when the 
Queen Elizabeth 2 makes her maiden voyage 
in January next year. These will be the use of 
notch aerials—designed by the British Aircraft 
Corporation for aircraft, the use of the Post 
Office Lincompex system and the employment 
of self-tuning transmitters. 

The notch aerials are inconspicuous and can 
transform any part of the ship’s structure 
into an efficient radiator. The problems of 
siting aerials to prevent mutual interference 
and screening associated with wire aerials 
are largely eliminated ‘and the notch has the 
advantage of an omni-directional characteris- 
tic. In all, five of these aerials are employed 
on the QE2, four of them being mounted on 
the funnel. 

The Post Office designed Lincompex system 
is being manufactured by G.E.C. In this 
300Hz of the audio pass-band is used to 
accommodate a control signal. At the trans- 
mitting end the signal to be sent is com- 
pressed and the 300Hz wide control signal 
is impressed with details of the compression 
applied. At the receiving end the control 
signal dictates the amount of expansion that 
has to be applied at any given point of the 
signal to reconstitute it to its original form. 
The net result is that full use can be made of 
the available transmitting power with a con- 
sequent reduction in the signal-to-noise ratio. 

The eight transmitters will be supplied by 
the International Marine Radio Company (an 
S.T.C. company), four of these are v.h.f. 
types. In the 1.5 to 25MHz band three trans- 
mitters with self tuning facilities will operate 
in conjunction with the notch aerials at 
p.e.ps of 1kW. Covering a greater frequency 


range at higher power, 1.5kW p.ep., 
another transmitter covers the ranges 405- 
525kHz, 1.6 to 3.8MHz and the h.f. bands 
4,.6, 8, 12, 16, 22 and 25MHz. Four 
v.h.f. transmitters are fitted for short-range 
working with power outputs of 10W. 


One Line, Two Subscribers 


Two subscribers can now share a single pair 
telephone cable and still have uninterrupted 
access to the exchange with complete privacy. 
This has been made possible by a subscriber 
carrier system, called SUB-IA, designed by 
Standard Telephones and Cables Ltd. The 
only subscriber equipment required is con- 
tained in two plastic boxes 3+14+1ł 
inches and 7+545+24 inches which are 
easily installed and removed. 

In operation a carrier, for the additional 
subscriber, is superimposed on the voice 
frequency. circuit of the existing subscriber. 
Separate. carriers are used for the two 
directions of transmission, 28kHz from the 
subscriber to the exchange and 64kHz in the 
reverse direction. A low-pass filter is con- 
nected in series with the existing telephone 
isolating it from the carrier circuit, and in 
turn, the carrier circuit is isolated from the 
voice-frequency circuit by a carrier band- 
pass filter. The subscribers equipment in- 
cludes modulation and de-modulation equip- 
ment. 

At the exchange a similar set-up is em- 
ployed to separate the two circuits and con- 
nect them into individual switching equip- 
ment. Dialling pulses are transmitted to the 
exchange by interrupting the carrier and, in 
the opposite direction, the ringing voltages 
are converted to carrier pulses. 

No external power supply is needed at the 
subscribers’ premises since the carrier equip- 
ment unit incorporates a nickel-cadmium 
re-chargeable battery which is recharged 
from the exchange control battery. 


A model of the British Aircraft Corporation’s Black Arrow satellite (centre) was on view 
with Ariel III (left) and ESRO II at the space communications symposium held at the 
Northern Polytechnic, London at the beginning of June. A contract for the design, 
development and manufacture of four Black Arrow X-3 satellites together with handling 
equipment, for launching in 1971 has been placed with B.A.C. by the Ministry 
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A mock-up of the world’s largest com- 
munications satellite. It is being built for the 
U.S. Department of Defence by Hughes 
Aircraft Company. The experimental satellite 
will have a capacity comparable to 10,000 
two-way telephone channels. It is scheduled 
for launch by a Titan 3C booster later this 
year. It will enable even small army units in 
the field to communicate with each other. 


International Patent 
Co-operation 


An inter-governmental organization, located 
in Geneva with more than 80 member states, 
the Bureaux Internationaux Reunis pour la 
Protection de la Propriété Intellectuelle 
(BIRPI), have stated that they are currently 
engaged in finding a way to simplify patent- 
ing inventions in a number of countries. 
International patents will not be issued by 
BIRPI under the scheme, this would be the 
responsibility of the national patents offices 
involved, however, it is hoped that the idea, 
if pursued, will avoid duplication of effort in 
member countries and prevent wasting the 
time of both the patents office and the 
inventor concerned. A patent would go 
through three stages under the scheme. Any 
applicant would be allowed to file an interna- 
tional application with BIRPI, normally 
through his own patents office, and the 
effect of any such application would be 
extended to the countries designated by the 
applicant. The fact that a single application 
will suffice means the a standard form can be 
produced, the only difference between coun- 
tries being the language in which it is prin- 
ted. In stage two a search report would be 
produced by a national patents office or the 
International Patent Institute that would 
comment on the current state in the field to 
which the invention applies and highlight 
any factors that may question the originality 
of the invention. ]n the final stage, following 
a successful search report, the applicant 
would ask for what is tentatively being called 
a certificate of examination. The certificate 
would be issued under the authority of 
BIRPI but would actually be produced by a 
patents office and would contain the criteria 
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of patent-ability. It is intended to set up 
machinery to ensure the uniformity of these 
criteria in the various countries involved. 


Computer Aids Lone 


Yachtsman 


The 57-ft ketch Sir Thomas Lipton being 
handled by Geoffrey Williams, competing in 
the transatlantic yacht race, is being guided 
by information received from a shore-based 
English Electric KDF9 computer. The 
KDF9 already holds the performance details 
of the ketch and also holds programmes 
simulating sections of the Atlantic under 
average weather conditions. The yachtsman 
will radio his current position and the com- 
puter will provide course details based on 
the existing weather conditions, the weather 
forecast, the performance of the craft and 
current position. The new course will be 
transmitted to Williams after being vetted by 
the Meteorological Office. 


Determining the Volt, 
Amp and Ohm 


A new “non-magnetic”, or magnetically 
clean, laboratory has been built by the 
American National Bureau of Standards. A 
uniform magnetic environment is essential 
for absolute determinations of the ampere 
and volt in terms of basic mechanical units. 
In these measurements, the absolute ampere 
is first determined and then used with the 
absolute ohm to determine the absolute volt 
by application of Ohm’s law. 

Two types of ampere determination will be 
performed in the non-magnetic building. In 
one room, a horizontal solenoid is mounted 
with a smaller, vertical solenoid supported 
on a fused silica balance frame inside it. 
When a current is sent through the dyna- 
mometer formed by the two series solenoids, 
the experimenter adds weights to balance the 
torque produced. Knowing the distance bet- 
ween the knife edges. of the balance, the 
balancing mass, and the local acceleration of 
gravity, the experimenter can assign the va- 
lue of the current in amperes. To determine 
the volt the same current is sent through a 
known resistance; the voltage drop developed 
can be used to assign the value of the 
standard cells which maintain the reference 
unit of e.m.f. : 

The second current balance consists of a 
stationary coil and a movable coil suspended 
coaxially within it from one arm of a balance. 
Here, also, the current through the series- 
connected coils can be calculated from the 
coil dimensions and geometry and from the 
force which the current creates on the mov- 
able coil. This force is known from the action 
of gravity on the masses required for the 
balance. The value of a steady current 
through the coils is most accurately de- 
termined by attaining a balance, reversing 
the relative polarities of the coils, and de- 
termining the change in mass necessary to 
obtain a balance again. 

Another experiment, one making use of 
the precession frequency of protons in a 
magnetic field, is performed occasionally to 
detect any change in the electrical units 
maintained by the Bureau. A current estab- 
lished in terms of the N.B.S. volt and ohm is 


Wireless World, July 1968 


sent through a solenoid of stable dimensions 
to produce a magnetic field in which the 
proton precession frequency is measured. It 
is critically important in this experiment that 
magnetic gradients in the observed volume 
be as small as possible and that the earth’s 


magnetic field be compensated so that only 


the field of the current in the solenoid acts 
on the protons. If the precession frequency is 
found to be the same each time the experi- 
ment is repeated, then the units defining the 
solenoid current are known to be un- 
changed. This is because the measured fre- 
quency is dependent only on the magnetic 
field and on a fixed atomic constant . . . the 
proton gyromagnetic ratio. A change of less 
than 1 p.p.m. in the N.B.S. ampere can be 
detected in this way. 


“The Change to International System 
(SI) Units for Energy” is the title of a 
conference organized by the Ministry of 
Technology to be held on October 31st and 
November 1st at Church House, Westmin- 
ster. The need for a national conference on 
SI energy units has arisen from the decision 
of the Government and industry to change to 
the metric system, and the general desire to 
align new standards and practices in the U.K. 
with international agreements and recom- 
mendations. 


Two Mariner space craft will be laun- 
ched between mid-February and mid-April 
1969 on a Mars “‘fly-by” mission. The space 
craft should pass within 2,000 miles of the 
planet by the middle of August. Because of 
this extremely close approach there is some 
possibility that one of the space craft may in 
fact collide with the planet. All the experi- 
ments carried by the space craft are designed 
to send back information on the atmosphere 
and surface of Mars including television 
pictures. 


A Decca Navigator system covering the 
entire length of the Norwegian coastline was 
officially opened on May 14th by King Olaf 
of Norway. The Norwegian system consists of 
five chains of transmitters plus one joint 
Norwegian /Swedish chain. The transmitters 
are the first to be designed for unmanned 
operation. 


N.A.S.A’s Nimbus B weather satellite 
will carry a tape recorder capable of record- 
ing digital and analogue signals 
simultaneously and replaying them thirty 
times faster than they were recorded. The 
recorder handles information from a TV 
camera, three infra-red sensors and the 
space-craft timing clock and combines them 
into one signal for transmission to earth. The 
instrument can record for up’ to 156 
minutes and replay the same amount of 
information in less than five minutes. 


Attenuation figures, telexed from S.T.C. en- 
gineers engaged in the installation of a 
12MHz 2700-circuit telephone cable in 
Europe, were manipulated by a computer at 
Cockfosters to obtain the necessary opti- 
mized component values réquired to equa- 
lize the system properly. The link, which 
stretches the 37 miles from Salzburg to 
Bischofshofen in Austria, has a measured 


Portable colour camera. This experimental 
thtree-tube colour television camera, com- 
parable in size and weight with a 16mm film 
camera; has been built by Philips Research 
Laboratories, Eindhoven, as a test bed for 
the latest miniature Plumbicon pick-up 
tubes. Technical details were given last 
month (p.152). 


This compact display unit is associated 
with a highly mobile radar system that can 
detect high-speed aircraft at tree top level. 
Called the Forward Area Alerting Radar 
(F.A.A.R.) the system is an early warning 
radar for use in forward battle areas as 
part of the US Army’s air defence system 
Chaparral Vulcan. (Vulcan is a 20 mm gun 
and Chaparral is a guided missile.) A radar 
unit housed in a truck transmits aircraft 
position information to the portable displays 
at the gun-missile emplacement. 


Peter A. Sharp, of Crayford, Kent, receiving 
the Rowland Memorial Cup at the prize- 
giving to apprentices of the Electrical 
Inspection Directorate of the Ministry of 
Technology. He 1s the first recipient of the 
cup to be awarded annually for the best 
electronics work of the year. His project 

was the Wireless World Oscilloscope. 
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noise performance of less than 1pW /km, that 
is 2pW /km better than the C.C.I.T.T. stan- 
dard. The cable is the first to operate at 
12MHz in Europe. Installation was com- 
pleted in six weeks. 


Many aids for assisting teachers of elec- 
tronic circuitry have been produced, each 
with its own particular merits. The latest of 
these comes from a firm called Lock In- 
strumentation, of Prudential Buildings, 79 
Union Street, Oldham, Lancs., and is called 
the Locktronics system. Although the aid is 
fundamentally based on the traditional 
bread-board method of circuit construction 
and presentation it offers one very important 
advantage. That is, current measurements 
can be made without making any circuit 
disconnections. Individual components and 
conductor lengths are housed in plastic car- 
riers clearly printed with the appropriate 
symbol. Circuits are assembled by plugging 
the plastic carriers into a matrix of fairly 
widely spaced pillars, connection being made 
via self-cleaning phosphor-bronze leaf- 
springs. A probe consisting of a sandwich, 
cor ductor-insulator-conductor, can be slid 
in between the leaf-springs connecting a 
meter, coupled to the probe, in series with 
the circuit, hence allowing current values to 
be measured. Four kits are currently avail- 
able, these being, (1) simple electrical investi- 
gations (2) the transistor (3) radio circuits 
and (4) digital circuits. 


Bitter Pill for the Flying Doctors. Under 
an international agreement the Royal Flying 
Doctor Service in Australia must change all 
its present a.m. (d.s.b.) transceivers for s.s.b. 
equipment by 1975. In all, this will entail 
re-equipping 14 base stations at an estimated 
cost of as much as A$35,000 each, and 
replacing 5,600 portable and fixed home- 
stead stations at an estimated cost of 
A$2.8M. In the twelve months to June 30th, 
1967, R.F.D.S. aircraft flew 917,237 miles 
(2,488 flights) taking 2193 patients to hospi- 
tal. 


Handwriting is being transmitted, as it is 
written, over a v.h.f. radio link coupling 
repair teams working on ships with their 
control office. The equipment to do, this has 
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been installed in the offices of the Vosper 
Thornycroft Group at Southampton Dock- 
yard and consists of the marriage of a Pye 
v.h.f. link and the Modern Telephones Elec- 
trowriter. The Electrowriter is an analogue 
device originally intended to be coupled to 
landlines. Movement of a pen is translated 
into two audio tones, corresponding to the 
pen’s x and y co-ordinates, at the transmit- 
ting end. Movement of the pen is reproduced 
at the receiving end by frequency sensitive 
servos driving another pen. This is the first 
time that the Electrowriter has been used 
over a v.h.f. link. 


An equipment capable of controlling and 
interrogating a remote radar installation 
over telephone lines has been ordered by the 
Royal Netherlands Air Force from Elliott 
Automation. In this particular installation a 
controller will contact the radar installation 
on a “control” telephone line and request 
that it sends its data, specifying the particu- 
lar range scale required. The digitally encod- 
ed information is sent along a “data’’ tele- 
phone line to the control centre where it is 
decoded and presented on a conventional 
radar display. 


An automatic test equipment which allows 
virtually unskilled operators to perform 
complex test schedules on complicated 
equipment and components has been intro- 
duced by Marconi. Called Mentor, the 
equipment consists of three main units: the 
controller, the instrumentation and 
digitizing assembly, and the test jig. The 
instrumentation and digitizing assembly con- 
sists of a bank of programmable test gear 
selected to provide all the facilities necessary 
for the type of test to be conducted and an 
analogue-to-digital converter that converts 
the outputs ofthe test gear to digital form. 
The input to the system is punched tape 
which operates, via the control unit, the test 
equipment and the equipment being tested 
and routes the results to a line printer or 
tape punch. Pass/Fail Outputs can be given 
and are determined by whether outputs fall 
within or outside programmable variable 
limits. 


A modern diffusion facility has been opened 
in SGS-Fairchild’s Falkirk, Scotland, factory. 


C.B.B. Wood (centre) 
head of the television 
section in the 
physics group of the 
B.B.C’s Research 
Department, holding 
the Geoffrey Parr 
Award of the Royal 
Television Society 
received for his team’s 
work in improving 
TV reproduction of 
colour films. With 
Mr. Wood are 
Aubrey Buxton 

(left) and Alan 
Whicker who 

each received 

the Society’s silver 
medal. 


The company claim that the new plant is 
comparable with the best in the USA. The 
plant will be the first in this country to use 
two-inch diameter wafers, one inch being the 
norm, and work is at present being carried 
out on the problems associated with using 
three-inch wafers. 


Mullard meetings, which are designed 
primarily to keep members of the retail trade 
abreast of technical developments and are 
held at approximately 80 centres during 
each twelve months, are for the 1968/69 
season again concerned with colour television. 
The particular subjects covered are degauss- 
ing, purity, convergence and grey scale 
tracking and the illustrated talk is followed 
by the film “Irs the tube that makes the 
colour”. Most meetings are organized in 
collaboration with R.T.R.A. local centres and 
the July meetings will be in Londonderry 
(3rd), Belfast (Sth), Swansea (10th), and 
Cardiff (11th). Further details are obtain- 
able from the organizer, Ian Nicholson, 
Films and Lectures Organization, Mullard 
House, Torrington Place, London, W.C.1. 


The Electronic Components Board have 
announced the appointment of Sir Alan 
Dudley, K.B.E., C.M.G., as the director. One 
of his many functions will be to represent 
the components industry in negotiations 
with the various Government Departments 
with which the industry is involved. Sir Alan 
Dudley was until recently a deputy secre- 
tary in the Ministry of Overseas De- 
velopment. The Electronic Components 
Board is the forum of the British electronic 
component industry of which the con- 
stituent associations are the British Radio 
Valve Manufacturers’ Federation, the Elec- 
tronic Valve and Semiconductor Manufac- 
turers’ Association, and the Radio and Elec- 
tronic Component Manufacturers’ Federa- 
tion. Shall we at last see one organization 
acting on behalf of all sections of the com- 
ponents industry? 


A second Decca Radar chain is to be built 
that will cover the Northern Kyusha area of 
Japan. This is in addition to the existing 
chain in Hokkaido that has been in operation 
for the past year. The new chain will be 
operational in the Autumn of this year. It 
has been reported that more than 200 
receivers are in use in fishing boats using the 
Hokkaido chain. 


An exchange-of-ideas agreement has been 
reached between the Royal Television Society 
in London and the German Television 
Society in Darmstadt. It is hoped that the 
agreement will lead to more active co-opera- 
tion between the two societies at exhibitions 
and conventions in Europe. 


In Literature Received last month errors 
occurred in the piece on Mullard Educa- 
tional Films. Firstly, Educational Systems 
Ltd. distribute only Mullard Educational 
filmstrips, not Mullard films. The address is 
Educational Systems Ltd., ESL House, not 
ESC House. Applications for Mullard films 
should be addressed to the Mullard Film 
Library, 269 Kingston Road, Merton Park, 
S.W.19. 
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Stereophonic Image Sharpness 


Results of experiments to discover how the width of the sound image 
is related to the image position; also how image position is related 
to interchannel level difference 


by H. D. Harwood*, B.Sc. 


The main advantage of stereophonic over 
monophonic reproduction is the ability to 
hear sound images spread out in space as in 
real life, and the greater the number of 
different sources we can distinguish the 
better the system will satisfy us in this 
regard. This number is dependent on how 
‘sharp the images are and how evenly they are 
distributed across the acoustic space or 
stage, corresponding in television terms to 
focus of the beam and linearity of the scan- 
ning. In stereophony, using the usual coin- 
cident microphone sound pick-up, the spac- 
ing of the images is determined by the 
relative levels applied to the two loud- 
speakers; on the other hand the sharpness of 
the image depends on a number of factors, 
and in the end can only be determined by 
listening tests as the image is entirely a 
subjective phenomenon. If then we try to 
improve the stereophonic effect by changes 
in circuits, loudspeakers or acoustics of the 
listening room we must measure both the 
displacement and the sharpness of the image 
if we are to determine fully the results of the 
changes we have made. For example, it 
would be of little value to introduce a 
circuit which improved image sharpness over 
part of the stage width only to find that the 
linearity of image position had been 
distorted. 

The possibility of improving the echaical 
quality of broadcast programmes has been 


examined and the first requirement was to” 


make a full and accurate assessment of the 
performance of the standard arrangement. 
To keep matters simple, images of a point 
source were used; ideally of course these 
should have no width at all, but in practice 
do have a finite size. An account is given 
here of experiments using male speech and 
designed to measure the relation between 
image position and _ interchannel level 
difference, to determine the variation of 
image width for differing image positions ac- 
ross the stage and to investigate the efficacy 
of a circuit, (described in one of the refer- 
ences) in reducing image width. The tests 
were with one exception carried out both in 
a listening room, thus simulating the ave- 
rage domestic acoustic environment, and in a 
free-field room, which has the advantage of 
providing not only one extreme acoustic 
condition but an environment that could be 
duplicated accurately elsewhere. The experi- 
ments on the image-width reducing circuit 
were carried out only in the free-field room. 

* B.B.C. Research Department 
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There are several references V» % 4% > % 7in 


the literature to the relationship between 
interchannel level 


image position and 
difference but, as will be shown, the con- 
clusions vary considerably; very little quan- 
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Fig. 1. Relation between image position and 


interchannel amplitude difference, by various 
authors: (a) De Boer; (b) Brittain and Leakey, 
(c) Clark, low frequencies; (d) Clark, high fre- 
quencies; (g) Wendt, 3 octave band, f: 316Hz; 
(h) Wendt, } octave band 3160Hz. 


Fig. 2. Relative positions of loudspeakers and 
observers. 


Observer always faces 
stage centre 


titative information has been published on 
image width, and none on the way in which 
it varies for differing positions across the 
stage or with the acoustics of the listening 
room. 

The first reference in the literature to a 
measurement of the relation between image 
position and interchannel level difference is 
an article by de Boer’ No details are given of 
the acoustics of the listening room, the 
number of observers, nor of the programme 
employed, other than that it was from a 
gramophone record. His results are repro- 
duced in cugve (a) of Fig. 1. To account for 
the relationship shown by the curve he 
considered that diffraction around the head, 
resulting in difference in sound level at the 
two ears, was the main factor in providing 
directional information and that the 
difference in the time of arrival of the sound 
at the two ears played only a minor part. The 
interaural level difference due to diffraction 
varies considerably with frequency? and he 
weighted it according to the corresponding 
variation in energy density for speech, to 
arrive at the relationship between level 
difference and angle of incidence. It is, 
however, difficult to see how a single relation 
connecting image position with interchannel 
level difference can hold for all types of 
programme material if the hearing mecha- 
nism has to make a similar weighting for 
differing types of sound. 

The next publication was by Brittain and 
Leakey? who employed excerpts, a few se- 
conds long, of recorded speech with a fre- 
quency range up to 5kHz; the measure- 
ments were made in the open air on a site 
free of reflecting obstacles. The number of 
observers is not stated; their results are given 
in Fig. 1 curve (b). 

In an article describing the “Stereosonic” 
system Clark et alf develop a theoretical 
expression determining the image position 
for low frequency sounds as a function of 
the interchannel level difference. For the 
experimental layout shown in Fig. 2, in 
which the subject faces stage centre, the 
theoretical relation is given as sin 
a= {(L—R)(L+R)}sin 0 and from data ob- 
tained with 4 observers this is claimed to be 
accurate up to about two thirds of the stage 
width. They state that the results of experi- 
ments carried out with variety of programme 
materials are in agreement with this relation 
for frequencies up to 700Hz, but that above 
this frequency the experimental 
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displacements are greater than the predicted 
value and it is necessary for the value of sin 
a obtained from the above expression to be 
increased in the ratio of 1.4 to 1; to correct 
this they employ what they call a shuffle 
circuit. The paper by de Boer’ is quoted in 
support of this requirement, but this sup- 
port is not at all clear from an examination of 
the article in question. The theoretical rela- 
tionships for both low and high frequencies 
are plotted as curves (c) and (d) in Fig. 1; it 
should be noted that the shuffle circuit is 
claimed to reduce the image width, presu- 
mably by an amount corresponding approxi- 
mately to the difference between these two 
curves. In a subsequent article> one of the 
authors gives data to show that the acoustic 
environment has only a small effect on image 
position for a given interchannel level 
difference. 

Leakey®* 6c describes the limitations, even 
at low. frequencies, of the sine law given 
above and derives another relation tan a = 
{(L—R) /(L +R)} tan 0 which takes account 
of the variation of interaural time differences 
with small involuntary head movements; 
measurements he made in the open air with 
a number of observers varying from 4 to 12 
and using a band of noise covering the 
frequency range 250 to 500Hz are in 
reasonable agreement with this law but he 
states that “to obtain a somewhat closer 
agreement with the practical results it is 
necessary to allow for the effect of signal 
attenuation around the head’’. Although he 
does not claim it, his formula implies that 
image position as a fraction of stage width is 
independent of the distance of the observer 
from the loudspeakers, and it can be seen 
from his results that this holds fairly well 
except at close range; on the other hand this 
cannot hold, except at small angles, for the 
formula given by Clark et al although they 
claim that it does. At high frequencies 
Leakey makes allowance for the shadowing 
effect of the head and assumes that it is the 
envelope function of the waveform reaching 
the ears which contains the directional infor- 
mation. The final expression is somewhat 
complex but agrees well with his own ex- 
perimental results for a band of noise ex- 
tending from 2 to 4kHz. Data calculated 


from these theoretical expressions for low 
and high frequency sounds are presented in 
Fig. 1 curves (e) and (f). To the extent that 
these curves differ from each other; Leakey 
also implies the need for some form of 
shuffle circuit although not to the degree 
indicated by Clark et al. In contrast to this, 
however, he also gives a curve showing the 
image displacement for “wide range speech”, 
apparently 250Hz to 4000Hz bandwidth. 
This curve follows closely his curve for 
displacement of low frequency sounds only 
and does not show the deviation which might 
be expected if the high frequency com- 
ponents followed a different law. 

Wendt’ also carried out experiments in a 
room, whose characteristics were not stated, 
by a team of ten observers. He used various 
1/3 octave bands of noise separated by half a 
decade, and found that for a given inter- 
channel level difference the image 
displacement varied with the frequency of 
the test band; the results for the bands 
centred at 316 and 3160Hz respectively, i.e. 
similar to those of Leakey, are reproduced in 
Fig. 1 curves (g) and (h). From the slopes of 
these curves and the corresponding ones for 
other frequency bands, he obtained a weight- 
ing factor for middle and high frequencies 
somewhat resembling that obtained by Clark 
et al. 


It will thus be seen that there is a 
considerable divergence not only in the re- 


sults predicted by the theories mentioned 
but also in the experimental results. 

The only data on image width appears to 
be that given by Clark et al? who state that 
image widths within about +2° were ob- 
tained for recorded music investigated in two 
separate bands: from the bass up to 700Hz 
and 600Hz upwards. This comment appears 
to cover differing image positions but the 
acoustic conditions are not stated. 


Experimental Details 


In the series of tests carried out by the 
author the observer faced stage centre in 
accordance with normal practice and with 
the requirements of the remarks given above. 


Fig. 3. Plan of listening room used in experiments. 
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The arrangement of loudspeakers, scale 
divisions and position of subject is given in 
Fig. 3, which shows a plan of the listening 
room; the volume is approximately 85m? 
and the average reverberation time is 0.3 
second. The same arrangement was used in 
the free-field room, but in this case the 
reflection coefficient of the surfaces was less 
then 10% for frequencies down to about 
80Hz. Twelve observers took part; they were 
all experienced in making subjective judg- 
ments. 

To take account of any asymmetrical ef- 
fects in the listening conditions, the loud- 
speaker system or the observer’s reactions, 
tests were carried out with the image 
displaced both to the left and to the right of 
the central position. There is some evidence®4 
that the position of components at either of 
the extreme ends of the audio-frequency 
range is masked by that of components 
further within the band. To avoid this effect 
in the present series of measurements the 
test material employed was male speech, 
which is known to contain very little energy 
at either very low or very high frequencies; 
other advantages were the relatively constant 
level and continuous spectrum compared 
with other programmes. In the tests, 
recorded speech was played continously 
to the observer, until he had made 
his decision, at a maximum sound level 
reading of 74dB on an unweighted sound 
level meter; this level has been shown®? to be 
that preferred both by the team and by the 
general public. The observer was provided 
with a double attenuator with which he 
could change the relative levels of signal in 
the right- and left-hand channels, thus 
displacing the image position without chang- 
ing the loudness. 

The first set of experiments was designed 
to measure three things: the law connecting 
image position with interchannel level 
difference, the width of the image at various 
positions across the stage, and the minimum 
perceptible image shift. The observer was 
therefore asked to adjust the attenuator for 
the following conditions: 


(a) Centre of image coinciding with each of 
the tapes 0 to 5 (Fig. 3) 


(b) Left-hand edge of image coinciding with 
each of the tapes 0 to 5 


(c) Right-hand edge of image coinciding 
with each of the tapes 0 to 5 


(d) Minimum perceptible shifts of image 
from centre to left-hand side and to 
right-hand side 


The order in which tests were made was 
random. 


The second set of measurements was de- 
signed to check the claim made by Clark, 
Dutton and Vanderlyn*> mentioned earlier 
that the sharpness of the image can be 
improved by electrical means. According to 
those authors the part of the spectrum above 
700Hz requires a smaller interchannel level 
difference for a given image displacement 
than the portion below this frequency. They 
designed the circuit shown in Fig. 4(a) hav- 
ing the amplitude frequency characteristic 
shown in Fig. 5, to be inserted in the 
difference channel of a sum-and-difference 
network, as shown in Fig. 6. The circuits 
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298-8mH 


Fig. 4. Shuffle circuit 
intended for improving 
sharpness of image. 


Phase correction networks 


(b) 


Fig. 5. Amplitude/frequency 
characteristic of shuffle circuit. 
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Fig. 6. Showing how 
shuffle circuit is inserted in 
sum-and-difference network 
of test apparatus. 
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Fig. 7. Relation between image position and 
interchannel level difference, in free-field room 
and in listening room. 


Fig. 8. Variation of bias with image position: 
(a) in free-field room, centre of image, average of 
team; (b) in free-field room, centre of image, 
average for individuals irrespective of sign; 

(c) in listening room, centre of image, average 
of team; (d) in listening room, centre of image, 
average for individuals irrespective of sign. 
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marked (b) in Fig. 4 are to compensate for 
the unwanted phase delay introduced by 
circuit (a); losses in the two circuits are 
equalized by means of attenuators not 
shown. 

The efficacy of this device in reducing 
image width was tested in the free-field room 
by repeating observations (b) and (c) with the 
new device in circuit. For a central image 
there is no difference signal and therefore the 
added circuit has no effect; when the image 


is at one extreme of the stage the sound is 


radiated effectively by one loudspeaker only 
and the added circuit does not appreciably 
change the image width or position although 
it does change the sound quality. Observa- 
tions were therefore confined to the case of 
an image at tape 3, where calculations indi- 
cated that the effect on image width should 
be quite noticeable. 

The results of the first set of experiments 
are given in Fig. 7. The curves show the 
image position as a function of the inter- 
channel level difference for the tests in the 
listening room and free-field room respective- 
ly. The points plotted are the median values 
for the team and the standard error for each 
value is also shown. It will be seen that the 
results in the two rooms are very similar and 
that the relationship is substantially a linear 
one except near tape number 5. This position 
will: be seen from Fig. 3 to represent the 
extreme edge of the stage and in order that 
the image should be displaced to this extent, 
substantially“all the sound must come from 
one loudspeaker. A linear relation therefore 
cannot be expected; in fact, owing to the 
finite image width smaller displacements 
must also be affected. Another factor involv- 
ed is that most observers are found to have a 
bias in their observations so that the number 
of decibels required to shift the image to a 
tape on the left is different from that re- 
quired for the corresponding tape on the 
right. Fig. 8 shows this bias averaged for the 
team (curves (a) and (c)) and the average of 
the absolute values (irrespective of sign) for 
the individual observers as a function of the 
image position both in the listening room and 
in the free-field room. Some persons found it 
impossible to displace the image centre to 
tape 5 on one side of the stage although on 
the other side they could displace it even 
beyond this position. The values shown in 
Fig. 7 for tape 5 are thus affected by the fact 
that subjects on one side of the mean have 
not been able to give a reading for the test, 
this applied particularly in the listening 
room, and the size of the standard error is 
also increased. On the other hand, the ex- 
treme value shown is in very good agreement 


with our figure of 19 dB given elsewhere® 
for the interchannel difference required to 
give a minimum perceptible displacement of 
the image from tape No. 5. 


Image Width. Figs. 9(a) and 9(b) show the 
relationship between width of image and 
image position for tests in the listening room 
and free-field room respectively. For tapes 0 
to 4 these results were obtained from the 
team averages for the positions of the inner 
and outer edges of the image. For tape 5 it 
was not generally possible to displace the 
inner edge of the image to the tape, as this 
involved displacing the centre to a position 
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Fig. 9. Variation of image width with image 
position: (a) in listening room; (b) in free-field 
room. 


Fig. 10. Relation between image position and 
interchannel amplitude difference: comparison 
of present results, shown by curve (a), with pre- 
vious work. (b) Brittain and Leakey; (c) Clark, 
low frequencies; (d) Clark, hiagh frequencies; 
(e) Leakey, low frequencies; (f) Wendt, } 
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beyond the corresponding loudspeaker axis; 
the image width could not therefore be 
obtained directly. However, an examination 
of the results for the other positions showed 
that the position assigned by the team to the 
centre of the image was in fact very closely 
halfway between the two edges and it was 
assumed that this would probably hold at 
tape 5 also; to obtain the point plotted for 
tape 5 the difference between centre and 
outer edge of the image was therefore dou- 
bled. 

It will be seen that up to 0.4 of a stage 
width the image is always narrower in the 
listening room than in the free-field room 
with a fairly constant ratio of 1 to 1.4; 
moreover, the standard errors are similar in 
the two rooms for the same image positions 
so this difference cannot be accounted for by 
the test eing more difficult in one room than 
in the other. 

At tape 5 the values of image width, 
having been estimated, are somewhat less 
certain, but the value is the same in both 
rooms and, as a matter of interest, amounts 
to about two-thirds of the loudspeaker 
width. For this image position the sound is 
radiated almost entirely from one loud- 
speaker and so it might be expected that as 
faults due to imperfect matching of the two 
loudspeakers are at a minimum the image 
would be sharpest. What is surprising there- 
fore is that the image width at stage centre is 
only about one-third of that at tape 5; it is 
possible that if observers had always faced 
the image rather than the stage centre, this 
result would have been different for the 
off-centre positions. 

The median value of the minimum 
perceptible shift for a central image in the 
listening room is 0.03 of a stage width, with a 
standard error of 0.007; the corresponding 
figures for the free-field room are 0.02 and 
0.003 of a stage width. It will be seen 
therefore that the limit determined by the 
powers of discrimination of the ear has not 
been reached and it ‘would seem that given 
suitable conditions the image width even for 
a central image could still be appreciably 
reduced. 

The results were further analysed to see if 
there was any correlation between the width 
of image determined by a particular subject 
and the interchannel level difference neces- 
sary to displace the image position by a given 
amount. It is clear that for image positions 
near the stage centre such a connection 
must exist; for example, it is almost certain 
that a person who hears an image extending 
almost to tape 1 will require less interchan- 
nel level difference to displace the image to 
that tape than will someone for whom the 
image is narrower. The analysis showed this 
expected correlation for tape 2; for tapes 3 
and 4, however, the correlation coefficients 
were too low to be significant. These low 
values are in part due to the smallness of the 
team, 12 persons, but it seems probable that 
even if a larger sample were taken the correl- 
ation would not be very marked. 


Effect of Shuffle Circuit on Image Width. 
In the second set of experiments the median 
value for the image width at tape 3 in the 
free-field room when the shuffle circuit -was 
used was 0.16 stage width, with a standard 


error of 0.025; the value obtained without 
this circuit and shown in Fig. 9(b) was 0.11 
stage width, the standard error again being 
0.025. It is seen that the effect of the circuit, 
far from reducing the image width, has been 
to cause an increase in width which is just 
significant. At this particular tape position 
L/R = 9dB and the 3dB step (Fig. 5) in the 
ratio of sum signal to difference signal 
(L + R)AL — R)) introduced by thecircuit 
at high frequencies changes the ratio of the 
signals in the left and right channels by 3 dB 
also; from Fig. 7 it can be seen that an 
inter-channel difference of this amount will 
displace the image by 0.09 stage width. As, 
however, the image width has been increased 
by only 0.05 (from 0.11 to 0.16) stage width 
it appears that the frequency components 
causing the increased width could previous- 
ly have been well inside the image area. 


Comparison with Previous Work 


The results given in the full-line curve of 
Fig. 7 for the measurements in the listening 
room of the relation between image position 
and interchannel level difference have been 
replotted as curve (a) in Fig. 10, together with 
some of those from Fig. 1. it will be seen that 
they agree extremely well with those of de 
Boer (shown by crosses) and with those ob- 
tained at high frequencies by Leakey (shown 
by circles). On the other hand, the values 
obtained by both Clark et al and Leakey at 
low frequencies are well removed from our 
results. 

The difference between their high fre- 
quency and low frequency curves implies 
that in the absence of a shuffle circuit the 
width of image should vary in a correspond- 
ing manner and it is of interest to calculate 
this variation. The difference between the 
curves is plotted for both authors in Fig. 
ll(a) and (c) and the corresponding 
displacements of the edge of the image ob- 
tained with the aid of Fig. 10 is shown in Figs 
11(b) and (d). If it is assumed that the image 
area originally contained all frequencies uni- 
formly distributed, then the width should be 
increased by an amount corresponding to 
these displacements. Fig. 12 shows the result 
obtained when the width for a central image, 
which the shuffle circuit cannot affect, is 
superimposed on Figs. 11(b) and 11(d). It 
will be seen that the resulting curves do not 
bear a very close resemblance to that of the 
actual image width obtained and shown in 
Fig. 9(a) and in Fig. 12 and thus throw 
futher doubt on the validity of a shuffle 
circuit with these constants. The theories of 
Clark et al and Leakey both assume that the 
observer always faces stage centre, but it is 
not explicitly stated whether this condition 
did apply in their supporting experiments. 
They show that a change of head angle does 
affect the image position to some extent but 
no information is given as to the effect on 
image width. 

It was shown earlier that the image width 
was less in the listening room than in the 
free-field room for a spectrum containing 
little energy below 100Hz. This is in contrast 
to the results of other tests '° in which most of 
the energy was below 100Hz. In the latter 


Wireless World, July 1968 


oO oO O 
Ù À n 
Interchannel level difference (4B) 


Q 
xe) 


Displacement of image (stage widths) 
° 


0-5 
Position of image; displacement from stage centre 
(stage width ) 


Fig. 11. Variation of image parameters with 
image position: (a) interchannel level 
difference produced by shuffle circuit (Clark), 
(b) shift of image which would be produced at 
low frequencies by (a); (c) interchannel level 
difference required by Leakey, (d) shift of image 
which would be produced at low frequencies by 


(c). 


Fig. 12. Measured and calculated variation of 
image width with image position. 


0-3 


——-— Leakey, shift added 
Clark et al., shift added 


eae ss 
Ho 


pam 
0°! 


Image width ( in terms of stage width ) 


0 0-1 0-2 0°3 0-4 0:5 
Position of image; displacement from stage centre 
(stage width ) 


case the programme consisted of plucked 
double bass, drum and organ and the image 
at stage centre was wider in the listening 
room, although least so for the organ which 
in turn had more sound energy above 
100Hz than did the other two programmes. 
It appears therefore as though at the bass 
end of the spectrum the effect of the acous- 
tics of the listening conditions on the image 
width at stage centre varies somewhat with 
frequency. 


Future Work 


It has been shown that there is some 
agreement in the literature on the need for a 
form of shuffle circuit but the transition 
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frequency and amount of the step appear to 
be based on rather scanty data. It should 
therefore be profitable to repeat Leakey’s 
work with octave bands of noise over a wider 
frequency range in order to determine the 
optimum frequency characteristic and 
height of the step, and then to check. whether 
in fact this relationship does appear to hold 
for a wide-band signal. It should be noted, in 
this connection, that neither of the theories 
proposed by Leakey and Clark and given 
earlier in this article takes account of the 
precedence effect -whereby one sound re- 
duces the apparent level of other sounds 
immediately following it. Leakey also ad- 
mits that signals covering only a narrow 
frequency band give results differing from. 
those having a wider band, and it is not clear 
whether signals extending over an octave will 
give the same results as programme. | 

In these tests it has always been assumed 
that the observer should be in a central 
position facing straight ahead. An examina- 
tion of the data on the variation of 
diffraction around the head? and of, the 
interaural time difference’ with the angle of 
the incident sound wave indicates that the 
directional data supplied to the ears does not 
vary appreciably for angles of incidence up 
to + 40° in the horizontal plane. The natural 


reaction, however, when attention is focused 


on a particular sound is to face the direc- 
tion from which it appears to come, and the 
possibility should be examined that if such a 
movement is prevented this may have an 
effect on the image width, and thus afford 
some explanation of the results given in Fig. 
9. Such an effect would in some ways be 
similar to the corresponding optical case in 
which visual acuity is higher for an image in 
the centre of the retina than for one at the 
periphery.. For the tests described, image 
width is already smaller in the listening room 
than in the free-field room and this fact 
suggests that no improvement over the range 
covering speech frequencies would be ob- 
tained by increasing the ratio of direct to 
indirect sound. The use of directional 
loud-speakers might help, however, to re- 
duce image width for listeners in off-centre 
listening positions, and possibly at the lowest 
frequencies for those in a central position. In 
this connection the effect of the width of the 
loudspeaker cabinet on image widths should 
also be examined. 


Conclusions 


The relation between stereophonic image 
displacement and the interchannel level 
difference has been obtained both in a typical 
listening room and in a large free-field room 
for observers facing stage centre. The results 
in the two rooms are very similar and show a 
substantially linear-relationship over most of 
the stage width; the bias for the team and the 
average bias for individuals in these experi- 
ments have also been determined for the 
differing image positions chosen. 

The image width shows an unexpected 
variation with position across the stage and is 
much smaller at the stage centre than at the 
edges. The variations between individuals 
were similar in the listening and free-field 


rooms, but the absolute widths were greater 
in the latter; measurements of the minimum 
perceptible shift at the centre position show 
that even for this position where the image is 
narrowest a reduction in width would still 
be observable. | 

The circuit claimed by Clark et al to 
reduce image width has been tested subjec 
tively for one image position which it was 
thought would show such an effect most 
clearly. The measurement gave the un- 
expected result that the effect of the circuit 
has been to increase the image width by an 
amount which is statistically just significant. 
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Circuit Ideas 


As announced in last month’s issue, a 
regular feature on original ideas in circuitry 
which have been found practical is to be 
started in Wireless World. Presented in the 
form of short notes, the items will be essen- 
tially functional “bricks” which somebody 
has found useful at some time. Performance, 
originality of realization and economy of 
components will be the most important 
criteria. Readers are invited to contribute to 
this series: the more ideas we get the better 
will be our selection. 
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Letters to the Editor 


The Editor does not necessarily endorse opinions expressed by 


his correspondents 


Loudness Control for a 


Stereo System 
Mr. Lovelock’s article in your June issue 


raises an old bogey which I naively thought- 


had been buried by most British engineers 
many years ago. I refer, not to the author’s 
excellent and useful thesis on achieving an 
accurate gain control law, but to the notion 
that our hearing system’s non-linear loudness 
/frequency behaviour justifies an interference 
with response when reproducing music at 
various levels. 3 

Of course, we all know about Fletcher- 
Munson and Robinson-Dadson, etc, and it is 
true that l.f. acuity declines with falling 
sound pressure level; though the h.f. end is 
different, and latest research does not support 
a general rise in output of the sort given by 
Mr. Lovelock’s circuit. However, the point 
is that applying the inverse of these curves to 
sound reproduction is completely fallacious, 
because the hearing mechanism works the 
way it does in real life, with music loud or 
quiet, and no one objects. If ‘live’ music is 
heard quietly from a distant seat in the con- 
cert hall the bass is subjectively less full than 
if heard loudly from the front row of the 
stalls. All a.‘loudness control’ does is to offer 
the possibility of a distant loudness coupled 
with a close tonal balance; no doubt an inter- 
esting experiment in psycho-acoustics, but 
nothing to do with realistic reproduction. 

In my experience the reaction of most 
serious music listeners to the unnaturally 
thick-textured sound (for its loudness) offered 
at low levels by an amplifier fitted with one 


of these abominations is to switch it out of- 


circuit. No doubt we must manufacture the 
things to cater for the American market, but 
for goodness sake don’t let readers of Wireless 
World think that the Editor endorses the total 
fallacy on which they are based. . 

Two final points. Your contributor recog- 
nises the need for all inputs to have a fixed 
reference level if a loudness control is to work 
consistently, but overlooks the fact that this 
is not synonymous with all programme 
material offering the same peak amplitudes; 
this would be quite wrong if applied to both 
chamber music and full orchestras. Also, 
while preset gain controls are desirable, the 
one on the gramophone pickup input cannot 
conveniently cope with the wide range of 
mean recorded levels found on commercial 
discs. 

JOHN CRABBE 
Editor, H1-Fi News 
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The author replies: 

Mr. Crabbe raises a point of perennial 
controversy in the matter of variation of 
amplifier response with volume. It was 
because I was aware of the difference in 
opinion on this matter that a switch was 
fitted which allowed a variation of volume 
without adjustment of frequency characteris- 
tic. By a touch of his finger the user may 
select that condition which he finds most 
pleasing, and I still think that the question 
should be settled by subjective pleasure 
rather than by pure theory. ; 

In any case, I would question the correct- 
ness of the theory advanced by Mr. Crabbe. 
Chamber music was written for performance 
in the intimacy of a room, and the condition 
which places the performers on a large plat- 
form, and amplifies the sound electronically 
into the far reaches of an auditorium is itself 
artificial. An audience gathered with the 
performers in a ‘chamber’ will hear at a 
level not greatly removed from that heard by 
those in the orchestra stalls of a large concert 
hall, and due allowance is made for this in 
the difference between studios in which 
chamber music and symphonies are recorded. 

Mr. Crabbe himself admits that when no 
compensation is coupled to the control, it is 
in effect a ‘distance’ control. If the listener 
wishes to transpose himself from the ex- 
pensive orchestra stalls to the much cheaper 
gallery, he is, of course, at liberty to do so. 
The difference in price should indicate which 
is the preferred choice however. l 

Mr. Crabbe’s experience is quite ditterent 
to mine. It was because two professional 
musicians both advanced the boost controls 
on my amplifier when reducing gain that I 
feel it desirable to have an automatic facility. 
The amount of boost on my circuit is not 
derived from theory, but from the amount 
which they advanced the controls for a 20dB 
fall in gain. I am sorry that Mr. Crabbe did 
not give a reference to the ‘latest research’ 
which he cites. 

Incidentally, the emitter and collector 
symbols of the second BC109 in Fig. 6, are 
shown reversed. 

R. T. LOVELOCK 


‘How Important is Detection?’ 


In his reply to my letter Dr. Macario mis- 
quotes me. I do admit that a diode requires a 
volt or two to make it appear linear but I do 
not admit that it requires a low source 


which 


impedance. In the days of valve receivers the 
diode was normally fed from a tuned circuit 
with a dynamic resistance of the order of 
100k 2. Early transistor receivers used much 
lower values because of the poor back resist- 
ance of the early semiconductor diodes and 
the use, for economy reasons, of the same 
diode to feed a low resistance a.g.c. line. With 
modern silicon diodes the back resistance 
and the peak inverse voltage are so high that 
the source dynamic resistance can again be 
high and therefore the source voltage high. 

Dr. Macario appears to suggest that his 
circuit has a high input impedance. The 
input resistance will be about 2.7k Q because 
there is a resistance of this value feeding into 
the virtual earth of the first amplifier. 

The main difficulty is one of definition. 
Dr. Macario describes his zero crossing 
detector as a homodyne, e.g. he says ‘“‘The 
homodyne does not have a separate oscillator 
and is described below” (page 53 March). 
In my previous letter I was also referring 
to Dr. Macario’s circuit when I used the word 
homodyne. Unfortunately, Dr. Macario is now 
(June “‘Letters”) quoting others, e.g. N. M. 
Rust et al who tested a homodyne which was 
different in principle from the zero crossing 
detector. They used a ‘‘Homodyne receiver into 
an artificial carrier identical in 
frequency and phase with the original is intro- 
duced” (7.I.E.E. 88, Part III, 1941). 

D. G. Tucker in a very complete review 
paper (7.Brit.I.R.E., April 1954) says ‘‘The 
homodyne and the synchrodyne are systems 
of demodulation for amplitude modulated 
signals; they use a local oscillator synchro- 
nised in frequency to the carrier of the 
wanted signal . . . The synchrodyne was, in 
fact, only an up-to-date homodyne.” We are 
agreed that these are identical with clean 
undistorted signals but Dr. Macario claims 
that his receiver uses an audio filter and that 
this “‘works as well as or better than narrow- 
ing the if. bandwidth”. This is true of the 
homodyne of Tucker and Rust but it is not 
true of the zero crossing detector as Dr. 
Macario will find if he injects a large inter- 
fering signal. The zero crossing detector 
generates a square wave which is always 
(say) positive whenever the incoming signal 
is positive and vice versa, however much the 
signal is distorted. The square wave opens 
and closes the diode bridge and shorts out 
the incoming signal whenever this is (say) 
negative and passes it through when positive. 
This is identical to a half-wave rectifier 
regardless of phase shift or phase modulation. 

The difference can be clearly demonstrated 
by a simple experiment using two generators 
to represent the signal and a third to provide 
a variable frequency and amplitude interfer- 
ing signal. The two generators are set to 
convenient frequencies, say 450 and 460kHz, 
with equal amplitude. These represent a dis- 
torted a.m. signal with one sideband com- 
pletely missing and the carrier halved. This 
arrangement has been chosen because the 
analysis is easy and in the textbooks. The 
envelope is half sine waves exactly like a full- 
wave rectifier with a resistive load. 

With the switch in position 1 the circuit 
is Dr. Macario’s zero crossing detector and 
the output half sine waves is exactly the same 
as that of the diode. If the interfering genera- 
tor is now switched on both suffer the same 
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distortion. With the switch in position 2 the 
circuit is the true homodyne as defined by 
earlier writers and the output is a sine wave 
as was the original a.m. envelope before 
distortion. The interfering. generator now 
produces interference which can be removed 
by an audio filter even when the interference 
is larger than the desired signal. This is not 
true of Dr. Macario’s circuit. 

Without doing the experiment it is clear 
that the circuit arrangements must be very 
different. With the switch in position 1 and 
without interference, the signal to the 
squaring circuit is cos 27 fi t + cos 27 f, t 
which gives an average frequency 


fith 


2 
i.e. 455kHz in this case with abrupt phase 
reversals at each envelope zero. 

In position 2 there is one frequency only, 
the carrier, 450kHz, into the squaring 
circuit. This is the true homodyne. 

To sum up, there are three circuits. Two 
of them, the ordinary diode and Dr. Macario’s 
zero crossing circuit, are envelope detectors 
and both suffer distortion during selective 
fading and are seriously affected by adjacent 
channel interference from large signals. 
The third, the true homodyne; is very much 
less affected but is not used because of the 
difficulty of generating the necessary carrier. 
M. D. SAMAIN 
University of Salford, 

Lancs. 


I feel that Dr. Macario has not adequately 
answered the comments made by Mr. 
Samain and myself. The point at issue is 
the direct equivalence between the homo- 
dyne and the more simple diode detectors. 
Dr. Macario’s explanations are not accept- 
able as they are based on quite erroneous 
reasoning, the mainstay of his reply being 
the difference between the two curves he 
shows as E,(t) and £,(t). The error in his 
reasoning lies in the choice of the expres- 
sion e, = cos(w,t + ¢, + ¥), for the zero 
crossing signal. The result of this is to 
attribute, to the zero crossing signal, a 
sense of phase modulation which is opposite 
from that which exists in the received 
signal. The correct expression for the 
zero crossing signal is e, = cos (wt + ¢,— 
4), and if this is used to derive a curve for 
Et) under the conditions quoted by Dr. 
Macario, the result is identical with E,(t). 
That e, = cos(w,t + $. — ¥) is the correct 
expression to represent the zero crossing 
signal can be readily verified by comparing 
its expansion as e, = cos(w,t + ¢,)cos# + 
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sin (w,t + ġà sin y with the product 
form of e,(t) which is:— 
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(This was not printed very clearly in my 
previous comments and the terms of the 
second part of the expression have been 
rearranged to emphasise this particular 
point.) 

I have had the opportunity to observe 
Mr. Samain’s experimental tests and I can 


confirm that at no point in the circuit did | 


its behaviour differ from that which was 
expected. The simulation of selective 
fading was most effective and produced the 
type of envelope distortion expected, the 
output of the homodyne following this 
quite faithfully. 

I can only conclude once again that there 
is nothing inherent in the circuit described 
by Dr. Macario which can explain his 
subjective assessment of its performance 
under selective fading conditions. 

E. A. HARMAN, 
Bolton, Lancs. 


Using f.e.ts in 

Pre-amplifiers 

The article by Mr. D. B. G. James on a 
simple f.e.t. pre-amplifier in the April issue 
has brought to the fore the use of these uni- 
polar transistors in entertainment equipment. 
An earlier article by Mr. Ridler (Sept. 1967) 
illustrated the usefulness of the f.e.t. in 
preventing a current surge through a tape 
head. But I do not quite agree with the 
recent article in the reasons for the use of 
f.e.ts. It is true that they exhibit a noise figure 
generally somewhat lower than a bipolar 
transistor, but only- with source impedances 
of one megohm and somewhat higher, 
especially for audio frequencies. The equiva- 
lent input noise voltage for a 5dB noise 
figure device, as calculated from 

v?=kT R(NF—LDAu 

gives an r.m.s. noise voltage of about 13uV 
for a 20kHz audio bandwidth. This means 
the first stage has a signal-to-noise power 
ratio of about 47dB for a 3mV input signal. 


This is rather poorer than present designs. 
Since the preamp only has a gain of unity at 
1kHz, the noise produced by the second stage 
is also relevant and the preamp as described 
would have a signal-to-noise power ratio 
probably about 45dB (for 5dB NF devices). 
The circuit could be modified for use with 
crystal» or ceramic pickups to give a high 
signal-to-noise ratio. For the above reasons I 
feel that f.e.ts are properly applied only in 
such uses as low cross-modulating r.f. ampli-. 
fiers and mixers, high-level variable gain 
circuits, and high-impedance circuits, to 
mention a few. A conventional bipolar low- 
noise transistor with equal noise figure but 
an optimum source impedance of 1kQ 
would have an equivalent noise voltage of 
about uV. Hence the signal-to-noise power 
ratio could be potentially better by around 
30dB. The de-emphasis employed in most 
pre-amplifiers affects the weighted noise 
figure by a similar amount for both pre- 
amplifiers. 

The snag is that whereas most magnetic 
cartridges have a d.c. resistance of something 
near 1k Q, most manufacturers rate them for 
impedances of 47 to 100kQ, for several 
reasons! 

(a) The self inductance of the cartridge 
has a reactance less than 47kQ even at the 
highest audio frequencies. 

(b) Larger currents would flow at lower 
impedances and reduce the stereo separation 
of many car@ridges. 

(c) These devices can be used both for 
valve and transistor circuitry. 

Thus there is a considerable necessary mis- 
match between cartridge and amplifier, and 
some difficulty in obtaining a low enough 
background amplifier noise for serious 
enthusiasts. 

Earlier designs for transistor preamps 7 3 
obtained worthwhile reductions in noise level, 
and I cannot quite understand why, items 
(a) and (b) cannot be eliminated by proper 
pickup design. However, I know very little 
about design problems in this field, and 
accordingly I propose two alternative sugges- 
tions. 

Audio frequency parametric amplifiers 4 
will give low noise figures (0.15-0.5dB) at 
relatively high input impedances (100kQ- 
1M Q) and the amplifier noise is then somewhat 
equivalent to the Johnson noise of the 
resistive component of the cartridge imped- 
ance. These amplifiers are somewhat complex 
in that they will require a pump oscillator of 
about 1MHz. Zener diodes with low reverse 
leakage current work well as voltage variable 
capacitances because of the abrupt junctions. 
A second suggestion (and probably just as 
reasonable) is to construct the stereo pickup 
with capacitive transducers. An r.f. bridge 
circuit as used with high-quality capacitor 
microphones, could be used to decode the 
output. The pickup arm could contain the two 
orthogonal stereo capacitor bridges and 
buffer transistors which would actuate a 
remote detector. The unbalance caused by 
the stylus pressure could be bucked out by 
variable capacitance diodes controlled by a 


' see for example W.W., Jan. 1965, p. 2 
2 W.W., Dec. 1961, p. 621 

? W.W., Aug. 1963, p. 376 

* Proc.I.E.E.E., Feb. 1963, p. 298. 
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sort of very low frequency (10Hz) automatic 
balance. With the help of integrated circuits 
in the pickup arm the device might weigh less 
than a conventional cartridge (or part of the 
circuit could be used as the counterweight). 
Such a system would effectively be a para- 
metric amplifier in which the normal small 
signal behaviour in terms of a time varying 
capacitance (sinusoidal) is replaced by a 
capacitance whose variation in time is caused 
by the stylus motion. Noise could theoretic- 
ally be brought to a very low limit because 
the Brownian motion of even the lightest 
stylus assembly is miniscule, compared to 
the modulation of the groove. The amplifier 
background noise would be low enough even 
for those who meticulously remove each 
speck of dust from the disc! | 

JOHN VANDERKOOY 

Royal Society Mond Laboratory, 

Cambridge. 


Demonstrating A.C. Theory 


There is an important qualification in the last 
paragraph of Mr. Assenheim’s article on 
“Demonstrating A.C. Theory” in the June 
issue “‘. . . this method of demonstrating the 
action of a.c. circuits is readily accepted by 
students as they are often familiar with the 
way in which a stroboscope works”. 

What if they are not? 

Since Mr. Assenheim refers to three of my 
articles which have appeared in Wireless 
World, perhaps I could mention two others to 
which he does not refer? One, in Electronic 
Engineering of July, 1951, described a 
strobing technique which applied the results 
of the sampling process to a c.r.o. to draw a 
phasor diagram which slowly rotated. I found 
that the demonstration was not as helpful to 
students as I had hoped—I was illustrating 
One mystery by a process just as mysterious 
as the original phenomenon. I soon aban- 
doned it. The second took the form of a letter 
which appeared in Wireless World of Decem- 
ber, 1963. This described a low-frequency 
alternator: a coil rotated at 6 rev/min in the 
magnetic field of an Eclipse Major Magnet. I 
think the coil at that time had 500 turns. 
Now my coils have 2,300 turns. At this speed 
I can generate a sinusoidal voltage with a 
peak value of about 300mV. 

Students generally learn about simple 
alternators before they study a.c. circuits. 
This demonstration shows the action in slow 
motion. Subsequently, the alternating voltage 
induced in the rotating coil can be applied to 
C and R in parallel and moving-coil centre- 
zero meters show the expected phase dif- 
ference. The capacitor need be only 100uF 
if a 50-0-50 uA meter is used. 

The original alternator has grown beyond 
the stage in which it was described in the 
letter of December, 1963. There are now 
three coils on a shaft, which can be set to 
have any desired angle between them. Each 
coil has its own magnet, slip-rings and 
brushes. The system can be used for teaching 
the action of a single-phase or a three-phase 
alternator, star- or delta-connected or the 
coils can be co-planor and connected in series 
so as to act as a single-phase alternator with 
a larger output. 

Once students have seen the alternator in 
action, if it is sometimes more convenient to 
use a ‘“‘black box” low-frequency oscillator 
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than the more space-consuming alternator, 
they seem to be brain-washed into accepting 
the black box. No doubt the alterhator could 
brain-wash them into accepting Mr. Assen- 
heim’s strobing meter also. l 

The fact that I did not mention the use of 
the alternator in the articles to which Mr. 
Assenheim refers, was simply due to a desire 
to keep the articles as short as possible. 

I was interested in the reaction of one 
elementary class to the alternator: they saw 
the to-and-fro motion of the pointer of the 
centre-zero meter showing the alternating 
e.m.f. induced in the rotating coil. Their 
problem was to relate this movement to the 
usual sine wave. In their view, once a graph 
had been drawn from A through B to C, it 
should then be drawn from C through B 
back to A. 

To overcome this difficulty, we arranged 
to drive the coil at a speed of one revolution 
per minute (a more sensitive microammeter 
was required). Readings were taken every 5 
seconds. and the class drew a graph. Ulti- 
mately, they were convinced by the graph 
they themselves had drawn. 

A class which does not appreciate the 
relation between a sine wave and the motion 
of the pointer of the meter may not find Mr. 
Assenheim’s demonstration very helpful. (I 
am not denying its usefulness to more ad- 
vanced students). 

There are, it seems to me, some occasions 
when the strobing technique fails and when it 
is necessary to work at a ‘genuine’ low fre- 
quency. The most important feature of a 
transformer is the alternating flux. In a 
demonstration which I have not described 
previously, it is possible to have centre-zero 
meters showing primary and secondary 
currents, and, more important than these, 
compass needles showing the reversal of the 
flux. Another demonstration possible at low 
frequencies is the use of a compass needle to 
show the rotating magnetic field due to 2- 
phase currents in coils with their axes at 90°. 

In view of these applications, I would say 
that the strobing technique is complementary 
to the use of very low frequencies. 

T. PALMER 


Richmond, Surrey 


F.E.T. a misnomer? 


If it is not already too late, might I suggest that 
the use of the name “‘field effect transistor”, 
to describe a semiconductor which relies 
upon the variation of conductivity in a trans- 
verse electric field to obtain the desired effect, 
be reviewed. The device is most certainly a 
field effect device, but most certainly is not a 
transistor. 

Transistor action takes place across two 
separate junctions, whereas in an f.e.t. there 
is only one actual junction between gate, 
whether insulated or not, and the other two 
electrodes. 

Again, by definition, the transistor is a 
current controlled device. How therefore, 
can you have a type of transistor which being 
voltage controlled defies this definition? 

One basic parameter of the junction tran- 
sistor, is transconductance, gm is defined in 
terms of only one circuit variable, emitter 
current. In an f.e.t., gm is defined in terms of 
two circuit variables, drain current and gate- 
source voltage. i 


Since the introduction of the field effect 
transistor, so-called, the junction transistor 
has been renamed “bipolar transistor” and I 
have seen an f.e.t. described as a “unipolar 
transistor”, surely a contradiction in terms! 

I offer no alternative name apart from field 
effect semiconductor or field effect device but 
at least if the word transistor was removed 
from the title, I am sure a lot of confusion 
would be removed and also a transistor could 
revert to being simply a transistor. 

While on the subject of initials and names, 
the m.o.s.t., which is a field effect device, 
could be misconstrued as not being one, and 
how do you get your tongue round the word 
made up of the initials m.n.s.t. which are 


almost bound to be used for the metal nitride 
silicon transistor, which is not a transistor? 
A. F. WILLIS 


Bracknell, Berks. 


Is it not time for the field effect transistor 
to be given a name of its own? Its various sub- 
species (IGFET, MOSFET, JUGFET, 
MNSFET, and even MTOSFET) may be 
memorable, descriptive, and printable, but 
they are a distinct impediment to conversa- 
tion. i 

If we follow the convention of marrying a 
descriptive Classical prefix to the generic 
“istor”, we need only seek as far as a Latin 
verb which describes the operation of the 
device nicely—‘‘pervellerc”, to pinch. 
Hence, “‘pervistor”’. 
JOHN KERSHAW 


W. Malvern, Worcs. 


Ultrasonic Dispersers 

May I draw attention to an erroneous state- 
ment in the article “Radar Pulse Compres- 
sion” (May issue) by Brian Wyndham 
referring indirectly to Marconi monolithic 
diffraction delay lines? | 

The statement beginning at the bottom of 
column one on page 123, says that these 
devices operate ‘in the 10kHz to 100kHz 
range, a region not of particular interest to 
the radar engineer’. In fact most of our work 
has been with a sweep of 25MHz centre on 
60MHz and work is going on (for R.R.E.) at 
much higher frequencies. It is entirely for 
radar. 

The precision and linearity of the dispersive 
characteristic of these diffraction-grating 
devices is far greater than it is for ultrasonic 
strip delay lines or any other dispersive device 
being made at present. 

W. S. MORTLEY 
Research Division 
Marconi Company, Great Baddow, Essex. 


The author replies: 
I think Mr. Mortley has mis-interpreted the 
meaning I intended to convey which was to 


show that ultrasonic dispersers have been 


designed for use at receiver intermediate 
frequencies and that others have been designed 
more specifically for the lower frequency 
range between 10kHz and 100kHz. 

The delay lines to which he refers, operating 
at 60MHz, would come under the category of 
those working at receiver intermediate fre- 
quencies, and I do, of course, accept his com- 
ment on these. 

BRIAN A. WYNDHAM 


Wireless World, July 1968 


Salben Emake sense to go a bundle on them? 


Wrap up all electronic assembly problems 
in one swift operation. 

We've done our best to make it easy for 
you by devising some 5,000 connecting 
devices of one sort or another. And backing 
them with an endless amount of ingenuity. 

So whether you're connecting a printed 
circuit, fastening a chassis, or simply 
linking a plug and socket we'll show you 
the quickest and simplest way of doing it. 
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And that goes for all your connecting 
problems — not just electronic, but mecha- 
nical and electrical as well. 
ingenuity knows no bounds and accord- 
ingly, our range stops at nothing! 

Go a bundle on it and you'll be helping 
yourself to the best connections in the 
business. 

You cant do better than that now, can 
you? 
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Our sort of , 


the firm with the best connections 


CARR FASTENER. 


UNITE O. CAR R& GROUP 


Stapleford, Nottingham. 
Telephone: Sandiacre 2661. 
Sales Offices: Wembley, Ç 
Birmingham, Sale, Glasgow 


51 


A new concept in Solid State Timing modules presenting 
many new features to Low Cost Automation and Process 
Control Engineering. 


* Exceptionally low cost. * Fully solid state. * Snap action S.C.R. 
output switch. * Full sinusoidal a.c. output. * Will directly switch 
inductive or resistive loads up to 0.8 amps 240V a.c. * 240V a.c. 
input as standard. Lower values available. * Small dimensions. 
Unit measures only 1%” square by 3” deep. * Adjustable time ranges 
up to 60 seconds as standard. 


For further details write to:- 


ELECTRICAL REMOTE CONTROL CO. LTD., 
P.O. Box 10, Bush Fair, Harlow, Essex. Tel: Harlow 24285. Telex: 81284 
Telegrams: ABAcontrol, Harlow. 


ELREMCO 
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London I.E.A. Exhibition 


A selection of the products seen at the recent Olympia show 


Given sufficient time and adequate stamina, anyone involved in electronics, either professionally 
or as a devotee, could not fail to find something of interest at the 1968 International Instruments, 
Electronics and Automation Exhibition held at London’s Olympia from May 13th to 19th. There 
were nearly 1,000 stands occupying 250,000 sq ft of floor space, and a fair number of the 112,000 
visitors must have found that the exercise of trying to cover the whole show was exhausting, to say 
the least. Some visitors felt that it is a pity, in view of the very diverse interests in this rapidly 
widening industry of ours, that the show was not arranged in divisions of activity for their con- 
venience. Some of the major company groups were split into separate stands according to their 
activities and if this trend could be extended to the exhibition as a whole, the professional engineer 
at any rate, who usually has a specialized interest, would have the opportunity of concentrating 
his attention on one or two sections of the exhibition, in much greater comfort. 

Since electronics is increasingly playing a part in all manufacturing processes it became neces- 
sary to import large pieces of machinery to the exhibition in order to show automation at work. 
Where this was not done, demonstrations of a frivolous nature were sometimes employed making it 
difficult to appreciate the real purpose of the equipment. 

Although not specifically a components show, several manufacturers of discrete devices were 
exhibiting. The production of active and passive components is now the work of the physicist and 
metallurgist with diffusion techniques and thick film deposits replacing coil winding and capacitor 
manufacture. The sight of a relay with its mechanical switching and comparative greed for operat- 
ing power seemed almost like looking at a museum piece after studying, through a microscope, 
complete multi-stage circuits on a silicon chip only a few millimetres square. 

Another feature which the visitor could not help noticing was that every measuring instrument 
worthy of being labelled up-to-date must seemingly be provided with a digital readout. Even the 
analogue scale of the ordinary service testmeter has its days numbered it seems, and with it must 
go the conventional car speedometer. Both of these items were to be seen in a digital version. 
That the exhibition was a success has been agreed by the organizers and exhibitors and although it 
was not expected that sales would be made “‘over the counter” it was revealed that several million 
pounds worth of orders had been placed directly. Records were broken in terms of numbers visiting 
the exhibition, including nearly 10,000 from overseas. 

Although no attempt has been made to report on the whole of the exhibition, and large custom- 
built type systems have been excluded because of their very specialized interest, brief descriptions 
are given in the following pages of some of the newer items and those of a unique nature. 


at a potential of some 1.2kV and is scanned by an 


Alpha-numeric Video 
Waveform generator 


An evacuated glass envelope, 283mm long and 
57mm in diameter, containing an electron gun at 
one end and 64 alpha-numeric characters printed 
on an 8 x 8 matrix on a target at the other end 
are the principal components of this alpha- 
numeric-video waveform generator. Manufac- 
tured by Thorn-AEI under the Brimar banner 
and called the Monoscope, the tube (type V3119) 
is the forerunner of a family of such devices that 
will be released in the future. The target is held 


Video waveform generator 
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electrostatically deflected and focused electron 
beam. The raster is arranged so that it is just 
large enough to cover one character. Other deflec- 
tion voltages allow this miniature raster to be 
positioned over any desired character in the mat- 
rix in a non-sequential fashion, i.e. random access. 
In close proximity to the target there is a cylindri- 
cal electrode called the collector that is held at a 
slightly higher voltage than the target; the poten- 
tial difference between the two electrodes is about 
3V. The electron beam in scanning the required 
character releases secondary emission electrons 
that are attracted to the collector. The secondary 
emission from the printed character is lower than 
that from the surrounding target surface; con- 
sequently, when the electron beam is actually 
directed on to part of the character, the target 
current falls. The target current change is con- 
verted into a voltage change across a load resistor 
giving a video output voltage corresponding to 
the character being scanned. The tube plugs into 
a B144 base; the collector connection is made via a 
CT7 side contact and the target is made off to a 


top cap. To produce the character raster the Y 
plates require 9V and the X plates 6.5V; to scan 
the extremities of the matrix the voltages required 
are 90V Y and 55V X. The tube, which has a 
standard 6.3V, 0.3A heater, provides a typical 
peak video output of 5 u A. Thorn-AEI Radio 
Valves and Tubes Ltd., 7 Soho Square, London 
W.1. 

WW 369 for further details 


Economical A.C. Power 
Control 


The s.c.r. and triac are well known, but less well 
known is the dE ee This unit is an a.c. switch 
(triac) with a built in triggering diode. Made by 
Electronic Control Corporation of America and 


marketed in England by Claude Lyons Ltd., these 


units can control very large alternating currents 
at 240V, 50Hz with the simplest circuitry. The 
basic control circuit is shown in the diagram. The 
case of each Quadrac is electrically isolated, elimi- 
nating a number of mounting problems. Two 
types are available—swedge mounting (press fit) 
and T0-3 mounting. Devices are available for 
controlling 40A at 200-700V and these are 
housed in an isolated case with stud. Quadracs 
are also sold as triacs i.e. without the trigger 
diode. The price list starts at £2 9s 8d (for one 
off). Claude Lyons Ltd., Valley Works, Hoddes- 
don, Herts. 

WW 377 for further details 


This new a.c. unit can be employed in an economical 
power control circuit 


R is low for 
resistive & higher 
for inductive loads 


Quadrac 
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Measuring the heat in a torch beam by coheren 
detection 


Coherent Detection 


A range of instruments for the recovery of repeti- 
tive signals immersed in noise was show by Brook- 
deal Electronics, the 400 series. Their phase-sensi- 
tive detector type 411 has a frequency coverage of 
1Hz to 1MHz without any tuning or adjustment, 
and it has the ability to recover signals more than 
70dB below noise level. Internal time-constants 
from ims to 10s give equivalent bandwidths of 
300Hz to 0.03Hz. Gain is 10V d.c. from 1V r.m.s. 
in-phase input. In the same range, Nanovolt 
Pre-amplifier type 431 is a low-noise pre-amplifier 
for use with signals of nanovolt level from low 
source resistances. It ‘has two switched input 
configurations giving a noise-match to source 
resistances from 10Q2 to 5kQ. Its frequency 
range of 1Hz to 100kHz can be reduced by the 
use of high- and low-pass filters. The 431 1s 


battery operated (three PP9 batteries) and has a- 


gain of 60dB. An impression of the effectiveness of 
the nanovolt pre-amplifier was conveyed by a 
demonstration on the stand where, in conjunction 
with an experimental nanowatt four-terminal 
bridge, it was measuring the heat developed in a 
resistive element when located in the light beam 
from a small pocket torch. Brookdeal Electronics 
Ltd., Myron Place, Lewisham, London, S.E.13. 
WW 357 for further details 


Phasorscope 

Direct and continuous visual comparison of two 
phasors, representing the modulus and phase 
angle of two test signals compared with a refer- 
ence, is possible using an equipment produced by 
Feedback Ltd. The instrument will measure 
phase and gain in the frequency range 30Hz to 
10MHz witha resolution of 2° (phase angle) and 
0.5 to 2dB (gain) 

The signal generating section of the instrument 
consists of a three stage, amplitude stabilized RC 
oscillator with four outputs. One of these outputs 
is amplified to 2.5V r.m.s. and fed to an attenuat- 
or with a range of 59dB in 1dB steps; this is the 
reference signal representing 0°. 

The other three oscillator outputs are at 0°, 
120° and 240° and are fed into three identical 
demodulator circuits. Simultaneously the signal 
to be measured is also fed to these demodulators 
and each demodulator produces an output pro- 
portional to the phase relationship of the reference 


Phasorscope from Feedback Ltd. 
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and measurement signals. These outputs drive 
deflector coils symmetrically disposed about the 
neck of a 12cm diameter c.r.t. and the beam is 
consequently deflected to a point proportional to 
the magnitude and direction to the sum of the 
deflection currents and therefore indicates the 
phase and gain performance of the system being 
tested with respect to the reference signal. The 
incoming signal to the demodulators is interrupt- 
ed at 2Hz by a reed switch, thus giving a repeated 
beam deflection between the tube centre and the 
phasor point. Up to two inputs: may be fed to the 
instrument and can be selected by a panel mount- 


ed switch or by an internal reed-relay operating at 


1Hz; this allows a comparison of two test signals 
to be made instantly. Under these conditions 
intensity modulation can be applied to one of the 
input channels, providing a dotted display for 
identification purposes. A variation on the display 
allows the two phasor points only to be shown 
—without return to zero—or with switching 
between the two phasor points. 

Significant figures from the published perfor- 
mance data are: frequency range 30Hz to 1OMHz 
in six overlapping bands with a setting accuracy 
of +5% and a stability of 1% per 24 hours; 
output impedances, switch selected, 50, 75 or 
600Q . Feedback Ltd., Crowborough, Sussex. 
WW370 for further details 


Absolute Position 
Measurement 


A linear position indicator shown by Moore Reed 
(Industrial) Ltd., uses an advanced electronic 
information-processing and logic system to give 
absolute position (not normally achievable with 
simple incremental /counting systems). Based on a 
technique devised at the National Engineering 
Laboratory, it uses a linear optical scale which 
moves relative to a fixed photoelectric detecting 
system. Resolution is 0.001'mm with scale lengths 
up to 1 metre or 0.0001 in with scale lengths up 
to 36 inches. Position is indicated digitally on a 
decimal display and the system includes a means 
for electrically shifting the datum from which 
displacement is measured. 

The scale carries’ three optical gratings, of 
1000, 100 and 10 lines per inch respectively, and 
for each of these gratings there is a light source 
on one side and two photocells on the other side. 
Each photocell observes the moving grating 
through a fixed short length of grating of equal 
pitch, so that as the scale moves the quantity of 
light incident on the cell varies cyclically. The 
cells are positioned so that for each grating there 
are two signals, one displaced 90° in phase relative 
to the other. (Each cell also has a drift com- 
pensating photocell associated with it, so there are 
in fact four cells for each grating, 12 for the 
whole scale. These “‘sine”’ and ‘‘cosine”’ signals are 
fed to a resistive matrix to produce five derived 
signals of different phases, and since each cycle of 
these signals has two zero-crossing points, there 
are 10 zero-crossing points spread out in time for 
each cycle of light-intensity variation and there- 
fore for each grating-line of movement. The 
zero-crossing points are detected and fed into a 
logic circuit which identifies 10 unique states, 
and from these the appropriate signals for the 
decimal display are obtained. For displacements 
beyond the range of the coarsest grating (10 
lines /inch) the system uses rotary digitizers linked 
by gears and driven by a rack and pinion from the 
linear scale. Moore Reed (Industrial) Ltd., Wal- 
worth, Andover, Hants. 

WW3353 for further details 


Stable Digital Voltmeter 


Exceptional stability is an outstanding feature of 
a digital voltmeter recently introduced in Britain 
by Dana Laboratories U.K. The makers give a 
guarantee that the instrument will remain stable 
for one year without re-calibration. Known as the 


High stability voltmeter 


type 5700, the d.v.m. has six-digit resolution and 
its accuracy is claimed to be +0.001% of full 
scale, +0.0025% of reading. The instrument will 
measure 1 to 1000 V d.c. and a.c. (both with 
10u V resolution) and also has a millivolt range, 
10-1000 mV (with 0.14 V resolution), and a 
resistance range of 1-10,000kQ (with 10mQ 
resolution). Noise rejection claimed is normal 
mode, at least 80dB for 50Hz and above; common 
mode, at least 150dB for 61Hz and below. Dana 
Laboratories U.K., Bilton Way, Dallow Road, 
Luton, Beds. 

WW363 for further details 


Miniature Pen Recorder 

An addition to the range of Rustrak pen recorders 
supplied by West Instrument Ltd. is a miniature 
model 


with 8 recording channels. (Previous 


Pen record with 8 channels 


models of this size have had only 4 channels.) It is 
available with 6V, 12V, 24V, or 48V pen actuat- 
ors, and the chart speed can be up to 46 metres 
per hour. The charts use pressure-sensitive 
paper. Response time is 10ms for a full step 
change of input signal! Size of the instrument is 
140mm xX 89mm X 114mm (deep). West Instru- 
ment Ltd., The Hyde, Lower Bevendean, Brighton 
7, Sussex. l 

WW 364 for further details 


Conductive Plastic 
Potentiometers 


Potentiometers for position measurement just 
introduced by Penny & Giles provide infinite 
resolution and good reliability by virtue of having 
elements made of conductive plastic. Standard linear 
types available have resistance ranges from 500- 
20,000 ohms (linearity 1.0-0.2%) to 2,000- 
200,000 ohms (linearity 0.1-0.01%) with a resis- 
tance tolerance of +10%. Power dissipations are, | 
respectively, from 1.2W to 8.0W. Mechanical 
travel is 360° in all cases. The company will als 

supply non-linear types, with standard trigonome 

trical or more complex functions, to special order 

These can be made with resistance tolerances| 
graded as required over the length of the track. 
Taps can be provided, either extremely narrow 
ones intended to be used as voltage reference 
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360° rotation potentiometers. 


points and introducing minimum disturbance 
into the output voltage slope, or somewhat thick- 
er, low-resistance, ones for applications where 
heavy currents have to be drawn. Penny & Giles 
Rotary Potentiometers Ltd., Mudeford, Christ- 
church, Hants. 

WW 365 for further details. 


Logic Systems Simulator 


The Farnell Logic Systems Simulator consists of a 
plinth, a power supply and a range of modules. A 
manual is supplied which leads students from 
simple logic functions and an introduction to 
binary arithmetic, through step-by-step exercises 
to more advanced logic techniques. A Boolean 
treatment of most of the problems is given and the 
appendices contain a section covering Boolean 
algebra with derivation of identities and De Mor- 
gans theorems. Apart from the immediately appa- 
rent tutorial value, this system provides a means 
by which industrial problems may be simulated 
for trial and analysis. A system design may then be 
copied from the simulator using industrial com- 
ponents with the sure knowledge of its successful 
operation on completion. _ 

‘Fhere are two signal levels used in the system. 
Logic ‘1’ is —6 volts (tolerance —4 to —7 volts) 
and logic ‘0’ is 0 volts. 

The new range includes half adder, gated 
binary, decoder, shaper and generator modules 
and will now allow “full adder”, “code con- 
version”, “reversible binary counter”, ‘add- 
subtract counter”, “reversible shift register”, “‘de- 
cade counter”, and “excess three” experimenta- 
tion. Individual modules cost between £3 and £5 
10s, and the binary to decimal decoder costs £15. 
Farnell Instruments Ltd., Sandbeck Way, 
Wetherby, Yorks. 

WW 376 for further details 


Constant Current Charger 


DEAC have produced a charger for use with nickel- 
cadmium cells which can charge from one to 20 
cells, series connected, up to 5Ah capacity. The 


Constant current charger. 
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charging rate is selected by a slide switch and is 
adjustable over the ranges 0-50mA and 0-500mA. 
A potentiometer in conjunction with a calibrated 
meter provides fine adjustment. The circuitry of 
the charger is safe against short circuit and 
reverse polarity connection. An automatic timer 
gives a controlled charging time, so the instru- 
ment can be left unattended once the start button 
has been pressed. 

The unit, requiring a 220/240V ac. 50Hz 
supply, measures 17.78 X 20.95 x 16.82cm and 
weighs 2.7kg. The price is £25 ex works. DEAC 
(Great Britain) Ltd., Hermitage Street, Crew- 
kerne, Somerset. 

WW 375 for further details 


High-power Battery 


Ever Ready now supply five battery types capable of 
delivering substantial currents without fall-off 
due to polarization. The HP2 and HP11 are the 
best known of the 14V cells (equivalent to the U2 
and U11), and there are two smaller cells, HP16 
and HP7. A very useful addition to these four is 
the HP1, a 12V battery for electronic equipment. 
It measures 13.3 X 6.8 X 13.6cm, weighs 1.55 kg 
and can supply up to 4A. It costs 19s 6d. Ever 
Ready Co. (Great Britain) Ltd., Ever Ready 
House, 1255 High Road, Whetstone, London, 
N.20. 

WW 374 for further details 


Semiconductor Test Set 


The Dymar instrument system is well known and 
requires little in the way of introduction, suffice 
to say that it consists of a meter and power supply 
housed in a case that will accept a wide variety of 


Semiconductor test set. 


plug-in units. The latest plug-in unit is a semi- 
conductor test set that will evaluate the main 
parameters of p-n-p and n-p-n transistors, diodes 
and zener diodes. Biasing facilities are con- 
tinuously variable and are monitored on the 
meter during the setting up procedure. A single 
switch transfers the meter to the “read” position 
and then the wanted parameter is indicated on the 
meter. The d.c. parameters that can be measured 
are: Ico for bias voltages between 0 and 250V; the 
meter ranges for this are between 1004A and 
10mA f.s.d., and Vco for bias currents of 0 to 40mA, 
with meter ranges from 10 to 250V f.s.d. The two 
a.c. parameters accommodated are measured at 
1kHz with a collector voltage of 12 and at 
collector currents of up to 0.5A. They are Afe, 
with meter ranges between 10-and 100 f.s.d., and 
Rin, with meter scales from 1002 to 10k2. 

Zener voltage can be measured up to 250V at 
bias currents between 0 and 40mA. Dynamic 
impedance, Rz, of zener diodes, is evaluated at 
1kHz with bias currents of up to 40mA—meter 
scales 10 to 100 Q f.s.d. Dymar Electronics Ltd., 
Rembrandt House, Whippendell Road, Watford. 
WW5372 for further details 


Field Strength Meter 


Prestel are marketing a field strength meter, Type 
MC16, which is sensitive to signals from 2.5uV up 


VHF/UHF field strength meter 


to 1V. Tuning is continuous on v.h.f. frequencies 
from 40 up to 230MHz and on u.h.f. from 47 up 
to 900MHz. There are four measuring ranges, 
the lowest having a full scale deflection of 100uV. 
Signal feed is through two asymmetrical coaxial 
input terminals at 75 Q, but a u.h.f./v.h.f. trans- 
former allows matching to a 300Q source. The 
unit is frequency accurate to 2% and a loud- 
speaker allows for audible detection. Power is 
supplied by 7X 1.5V batteries and this is stabi- 
lized by a Zener diode. Batteries can be checked on 
the main meter. Prestel s.r.l., Corso Sempione 48, 
Milan, Italy. | 
WW 373 for further details 


Versatile Microcircuit 


Marconi chose the I.E.A. Exhibition to launch a 
new versatile monolithic microcircuit with ana- 
logue and digital applications, type 326-01. This 
operates on a standard 5 V logic supply and its 
low power drain makes it particularly suitable for 
battery powered equipment. The output is de- 
signed to drive d.t.l. and t.t.l. logic circuit inputs 
and small lamps and relays. A series of application 
reports show how the 326-01 can be used as a 
precision logic delay circuit, a triangle and square 
wave pulse generator, or a 100 kHz tuned ampli- 
fier. Available now in TO-5 cans, the new device 
will shortly be supplied in other encapsulation’ 
styles including dual-in-line versions. The price 
is expected to be £1 15s each for large quantities. 

The Marconi Company Ltd., Chelmsford, Essex. 
W.W. 351 for further details l 


Zinc-air Battery 

A product of their research in fuel cells made its 
appearance on the stand of Energy Conversion 
Ltd. in the shape of a zinc-air primary battery 
which was the equivalent of a 12 V 25 Ah lead 
acid battery. In terms of watt-hours per lb weight, 
however, the zinc-air battery is many times more 
efficient. Experimental prototype E-17 weighs 


Discharge characteristic of zinc-air battery. 
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A prototype zinc-air battery. 


only 1.36 kg and measures 9.5 x 13 x 13.5 cm, 
and it has a capacity of 24 Ah (to 11 V) at the 
15-hour rate. The basic advantage of fuel cells 
over their secondary-type counterparts is that 
they require no electrical power source for re- 
energizing. In the case of the E-17, re-energizing 
can be achieved quickly and simply by manually 
replacing the spent anodes with fresh ones, thus 
greatly extending mission times. Another out- 
standing advantage of zinc-air batteries is their 
ability to deliver their store of energy at high 
discharge currents while maintaining the on-load 
voltage reasonably steady to within 90% of total 
discharge. Energy Conversion Ltd., Priestly Road, 
Basingstoke, Hampshire. 

W.W. 350 for further details 


Low-frequency System 
Testing 


Two compatible instruments for making lf. 
measurements on such things as servo systems 
are the Signal Generator type 422 and the Digital 
Phasemeter type 423, both shown by Airmec 
Instruments. The signal generator, which pro- 
vides sine, square and triangular waves, has a 
frequency range of 0.005Hz to 50kHz in seven 
decades. The frequency can be changed con- 
tinuously by a large ‘spin’ control wheel and is 
indicated by a 6-digit in-line display. A fine 
tuning facility allows coverage of +0.05% of the 
selected frequency. Accuracy is claimed to be 
better than 2 parts in 10° at the high frequency 
end of each range (better than 2 in 10‘ at the low 
end) while frequency stability is said to be better 
than +1 part in 10* per 30 minutes after 
warm-up and better than +1 part in 10° per 
+ 10% mains supply change. 

The digital phasemeter operates over the same 
frequency range, giving a 4-digit indication of the 
phase angle between the zero-crossing points of 


two signals applied to the high-input-impedence 
probes (10M Q, 10pF). Phase range is 0-360°. 
Input levels can be in the range 100mV — 100V 
r.m.s., and the level differences between signals 
for which the phase reading remains unaffected 
are a 30: 1 range for +0.5 accuracy anda 10: 1 
range for +0.1° accuracy. Airmec Instruments 
Ltd., High Wycombe, Bucks. 

W.W. 367 for further details 


Smooth Resistance Control 


Three versions of a 1 W rating trimming poten- 
tiometer with operational advantages over previ- 
ously available types were shown by Colvern Ltd. 
Measuring only 11 x 11 x 10mm, two of the 
models have printed circuit terminations and the 
third is for bush mounting, although all three 
are still under development. Using a resistance 
element produced by the cermet process, the 
controls have infinite resolution as distinct from 
the step function of wire wound types and they 
can be produced in a resistance range of 100 Q 
to 1M Q. The resistance tolerance at present is 
+ 20% and the contact resistance variation is 3% 
of resistance value. Angle of effective rotation is 
250 deg. Colvern Ltd., Spring Gardens, Romford, 


Essex. 
W.W. 354 for further details 


Component Ovens 


Uniform performance characteristics over wide 


range of ambient temperatures for DO-7, TO-5. 


and TO-18 type semiconductor components are 
facilitated by a self-regulating component oven 
only slightly larger than the component itself, 
shown by Jermyn Industries. The oven, called 
Klixon, consists of a cylindrical insulated heating 
element which, in addition to the component 
leads, has a pair of terminals to supply power to 
the heating element. Components can be inserted 
into the oven cavity without the use of special 
tools and are retained by a plastics cap. A stable 
thermal environment is maintained by the self- 
compensating nature of the material used, despite 
any variations in line voltage. In warming up 
from — 55 C, thermal equilibrium is established 
in three minutes. Jermyn Industries, Vestry Es- 
tate, Sevenoaks, Kent. 

W.W. 355 for further details 


I.C. Voltage Regulator 
‘Diode’? 


A two-terminal device, the LM103 Regulator 
Diode, shown by National Semiconductor, is in- 
tended to function as a zener diode, but is 
physically an integrated circuit containing four 
transistors (one an f.e.t.) and a resistor. The 
purpose of the circuitry is to produce a sharp 


Signal generator and digital phasemeter for l.f. measurements. 
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breakdown characteristic—and in fact the makers 
claim that it is ten times sharper than in single- 
junction zener diodes at low voltages. Operating 
voltages, Vz, range from 2.4V to 5.6V. For a 
device in the middle of this range a typical change 
of reverse breakdown voltage, for I1mAL IC 
10mA, is 50mV. Maximum forward current in all 
types is 100mA and maximum reverse current 
20mA; maximum power dissipation is 250mW. 
The device is encapsulated in an hermetically 
sealed modified TO-46 can. National Semicon- 
ductor, 11-15 Betterton Street, Drury Lane, Lon- 
don W.C.2. 

WW 366 for further details 


12.5W Thick-film Amplifier 


Using a. d.c.-coupled circuit with a class B com- 
plementary output stage, this amplifier will de-. 


‘liver 12.5W r.m.s. into a 3Q load with an r.m.s. 


input of 70mV. The construction method em- 
ployed is interesting in that the encapsulated 
hybrid thick film amplifier is mounted directly on 


to the heat sink, producing a nicely cq 5i pact unit; 
the photograph shows the amplifier “before and 
after encapsulation. The generous heat sink 
dimensions allow operation in ambient tempera- 
tures of up to 70°C, although the output has to 
be derated by 100mW /°C above 25 C. The ampli- 
fier may be used with supply voltages of up to 
—18—0— + 18V, if required, this can be derived 
from a 36V supply. The maximum output power 
dissipation is given by (Vs)/5R load, where Vs is 
the supply voltage (18V max.). 

The output of the amplifier is 3dB down at d.c. 
and 100kHz. Because of this extended frequency 
response, the amplifier, when used in audio appli- 
cations, should be operated with a low frequency 
roll-off to eliminate risk of damage to the load 
under no-signal conditions because of amplified 
d.c. offset voltages and low frequency transients. 
This can easily be achieved with an externally 
connected 8 uF capacitator which will lift the 
lower 3dB limit to 20Hz. 

The amplifier, which has been designed for 
audio and servo applications, measures 123.8 X 
76.2 X 26.67mm overall and costs in the region of 
£11 for “one offs”. Welwyn Electric Ltd., Bedling- 
ton, Northumberland. 


WW 361 for further details. 


Small-signal Amplifier 


A compact transistorized carrier-amplifier, the 
Peekel CA148, has been specially designed for 
operation with inductive displacement trans- 
ducers and supplies a d.c. output voltage. Five of 
these amplifiers can be plugged into a common 
power supply chassis, VCA148, which also 
houses a moving coil meter which can be switched 
to the output of any of the amplifier modules. A 
complete assembly of one power unit and five 
amplifiers is suitable for mounting in a 19-in 
rack. In operation, a 1 kHz oscillator supplies a 


` voltage to a Wheatstone bridge and the unbalance 


voltage of the bridge is fed to the carrier-amplifier 
with symmetrical input via an attenuator. /Fol- 
lowing amplification and phase-sensitive det¢ction 
the signal is passed to a d.c. amplifier and finally 
via a low-pass filter to the output teminals. The 
bridge supply voltage oscillator can be synchro- 
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Peekel VCA148 chassis complete with five amplifier modules coupled to demonstration strain gauge. 


nized with other CA148 units to prevent beat 
effects. Gain is continuously adjustable to give a 
full output of 1V from inputs of 1mV to 
500 mV (0.02 mm to 10 mm using a Peekel type 
B60 transducer). Features include phase adjust- 
ment of 0.160deg, zero drift +0.6% per deg C 
and accuracy 0.5% of full output. Bridge supply 
voltage is 5 V r.m.s. symmetrical with amplitude 
stability better than 0.02% per deg C. All outputs 
may be short-circuited without damage to the 
equipment. Peekel Laboratorium voor Electronica 
N.V., Alblasstraat 1, Rotterdam. 

W.W. 356 for further details 


Universal Bridge 


The internal rechargeable battery in the latest 
bridge from Wayne Kerr (Model 221 Mk III) not 


Widerange bridge from Wayne Kerr. 


only allows measurements to be made in remote 
locations but also makes possible measurements 
on components in equipments connected directly 
to mains earth. The detector and associated null 
indicating meter are intended for operation from 
5OHz to 30kHz, although. measurements with 
source frequencies of up to 100kHz are possible 
with reduced discrimination. 

The internal frequency source normally operates 
at 1592Hz +1%, thereby simplifying calcula- 
tions as the angular frequency is 10* radians per 
second. However, 1kHz instruments can be sup- 
plied to special order if required. 

Measurement ranges are 50uQ to SOkKMQ, 
0.0002pF to 11.1uF, S5nH to 100MH and 
0.02nmhos to 111mmhos (+ or --), all to an 
accuracy of 0.1%. A feature is the provision of an 
0.1C and an 0.1G multiplier facility, enabling 
small loss terms to be rfreasured with accuracy. In 
addition to measuring resistive and reactive terms 
simultaneously, of any two-terminal device, third 
and fourth terminals are available for connection 
to screened components, lines, filters, etc. If re- 
quired, long measurement leads can be employed 
with negligible loss of accuracy. Also a component 
on a printed circuit board can normally be 
measured without disconnecting it from its asso- 
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ciated circuitry. The company hopes to introduce 
a low impedance adaptor unit in the near future 
that will extend the ranges of the instrument to 
20uQ, 2nH and 5F. The Wayne Kerr Co. Ltd., 
New Malden, Surrey. 

WW 360 for further details 


Computer-controlled 
Network Analyser 


Automation is applied to measurement and cal- 
culation in the Automatic Network Analyser, 
Model 8540A, just introduced into the U.K. by 
Hewlett Packard. Designed for measuring the 


transmission and reflection characteristics of de- 


vices and networks at frequences from 110MHz 
to 12.4GHz, it comprises a signal source for apply- 
ing excitation to the network, a measurement 
unit basically for measuring signal amplitude and 
phase at required points in the network, and a small 
digital computer (with an 8,192-word store) for 
both controlling the analysing equipment and 
processing the data obtained from the measure- 
ments into the form required. by the user. To 
Operate the equipment all that is necessary is to 
feed into the computer a FOR-TRAN programme 
for the particular device under test, connect the 
device to the analyser and press a button to start 
the measurement. procedure. For example, the 
analyser might be programmed to measure reflec- 
tion coefficient at a number of frequencies and 
the computer could calculate from this at each 
frequency the v.s.w.r., the return loss and the 
mismatch loss. The frequency range of the signal 
source is divided into four bands and within each 
band 1,000 discrete frequencies can be selected; 
these can be swept through at a rate of 100 


Automatic network analyser. 


frequencies per second. Output data from the 
analyser can be presented either in analogue 
form, on a c.r.o. or X-Y plotter, or digitally, for 
example as a table produced by a teleprinter in a 
desired format. Measurements that can be per- 
formed besides those mentioned include insertion 
loss, gain, isolation, attenuation, phase shift, 
phase and amplitude non-linearities, group delay, 
impedance, admittance, and s, g, h or z pa- 
rameters. Hewlett Packard Ltd., 224 Bath Road, 
Slough, Bucks. 

WW 368 for further details 


Low-drive Current Indicator 
Lamp 


An indicator lamp that requires approximately 
only 800uA of drive current was shown by 
Oxley Developments Co. Ltd., of Priory Park, 
Ulverston, Lancs. A transistor housed in the base 


Low drive-current lamp. 


of the unit acts as an impedance converter; the 
performance of the unit can be judged from the 
photograph. 

WW 362 for further details 


50MHz Counter 


A general purpose counter useful in the range 
20Hz to 50MHz and capable of measuring fre- 
quency, period, period average, ratio and time 
interval, with totalize and scaling functions, has 
been announced by Racal. The counter, type 815, 
has three inputs that are brought out to three 
b.n.c. front panel connectors labelled as channels 
A, B, and C. 

Input channel A has an associated three-posi- 
tion attenuator (0, 20, 40dB) and can accommo- 
date a maximum input of. 250V r.m.s. before 
running into overload and presents an impedance 
of IMQ shunted by 15pF. The d.c.-coupled start 
channel B and the stop channel C will trigger at 
+@.1V to +100V into 100kQ at a maximum 
rate of 1OMHz; trigger level, sensitivity and polar- 
ity selection controls are provided. 

During frequency measurement the input is 
fed to channel A and the required gate time 
selected; this can be from lms to 10s in decade 
steps. A self-checking facility is incorporated dur- 
ing which the counter operates at 1OMHz for the 
gate time selected. Period and period average can 
be measured from d.c. to 1OMHz and the number 
of periods averaged can be-selected in decade steps 
from one to 104. In this case the B input is used. 
The ratio of two frequencies times a multiplier 
can be found by connecting the higher frequency 
(up to 50MHz) to channel A and the lower (up to 
10MHz) to channel B. The multiplier can be one 
to 10* as selected, again in decade ranges. Start- 
stop time interval measurement is possible using 
one channel only or by using a signal on one 
channel to start the counter and another on a 
different channel to stop it. In either case the 
range of the instrument is 0.1us to 9.9 x 106s. 
An oscilloscope bright-up pulse is available at the 


219 


SOMHz counter. 


rear of the counter to show the start and finish of 
the measurement period. In the totalize mode, up 
to 107 events/sec can be‘handled and the display 
shows the number of events divided by a pre-scale 
multiplier which can be from one to 10* 
The scaled output, when in the scaling mode, is 
available at a b.n.c. rear panel connector; the 
multiplier again can be from one to 10%. 

The internal timebase operates at S5MHz witha 
stability of + 5 parts in 109/°C and an ageing rate 
of +2 parts in 10°/day. Six cold cathode tubes 
provide the readout; the least significant indicator 
also shows Hz, kHz, MHz, S, ps, etc. Racal 


Instruments Ltd., Dukes Ride, Crowthorne, 
Berks. 
WW 371 for further details 


’*Scope-Digital Unit 


Combination 

No attempt will be made to go into this 
Tektronix combination in great detail as the 
facilities it provides are extremely diverse. It 
consists of the type 568 oscilloscope and the type 
230 digital unit, forming a comprehensive 
measuring system designed for use in automatic 
test equipments or as an automatic equipment on 
its own with a suitable programming unit or as a 
conventional normally operated bench unit. 

The basic oscilloscope unit houses an 8 X 10cm 
display c.r.t. with a final anode voltage of 3.5kV, 
an amplitude calibrator and power supply ar- 
rangements. This frame accepts all the series two 
and three X and Y plug-in units. For operation 
with the digital unit a variety of plug-ins offer Y 
amplifiers with sensitivities from 5mV/cm to 
200mV/cm and risetimes from 0.35us to 0.7ys. 
Timebases for use with the digital unit offer 
sweep ranges from 200ps/cm to 1s/cm. 

The type 230 digital unit provides a numerical 


indication of the information being displayed on 
the 568 oscilloscope at the rate of up to 50 
indications per second. It can be externally 
programmed and provides outputs in b.c.d. form 
for subsequent printout or computer analysis. 
The digital presentations can designate voltage 
measurements, time-difference measurements 
between similar pulses and time difference 
measurements between percentages, or voltages, 
of pulse amplitudes. 


Tektronix digital unit and ’scope. 
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Time measurements can be made on either of the 


two oscilloscope channels between points manual- 


ly or externally programmed by the user or 
between a point on one channel and a point on the 
second channel, also programmable. 

If desired the beginning and the end of the 
particular portion of the trace being measured 
can be delineated by bright-up markers. Upper 
and lower measurement limits can be set in, and 
three front panel lights indicate in-limits, above- 
limits or below-limits each time a particular pa- 
rameter is measured. An associated rear-mounted 
socket relays the same information to associated 
equipment. 

Although all the functions of the instrument 
(and only a few have been mentioned) can be 
controlled from the front panel, greater flexibility 
and resolution is possible with external program- 
ming. Tektronix U.K. Ltd., Beaverton House, 
Station Approach, Harpenden, Herts. 

WW 359 for further details ' 


F.E.T. Transistor Tester 


One of the instruments in a new range of test 
equipment being shown by Comark was an f.e.t. 
transistor tester, type 185. This is believed to be 
the first service instrument of its kind for 
measuring the static and dynamic characteristics 
of f.e.ts and m.o.s.ts. It will measure drain cur- 


Compact appearance of the Comark f.e.t. tester. 


rent from 1 uA to 30 mA in 10 ranges for 
varying gate and drain voltages and it indicates 
the pinch-off voltage for any drain voltage in the 
pinch-off range. Mutual conductance can be 
measured in 8 ranges from 10 “A/V to 30 mA/V 
f.s.d., the driving signal being 500 Hz squaré 
wave at 100 mV p-p. The polarities of the drain 
and gate supplies are separately reversible so that 
both enhancement and depletion f.e.t. and m.o.s.t. 
of n-channel and p-channel may be tested. Over- 
load protection is incorporated. Three PP4-type 
batteries provide the drain supply at 2.7mA plus 
f.e.t. current, and three Mallory TM115s supply 
the gate current. The 185 measures 16 x 13 x 
9cm and weighs 1.1 kgm. Price £50.. Comark 
Electronics Ltd., Gloucester Road, Littlehampton, 
Sussex. 

W.W. 352 for further details 


Digital Voltmeter 


Digital Systems Ltd have designed their Integrating 
Voltmeter type 555 to meet the requirement fora 
low cost instrument of medium accuracy. Three- 
decade display over the three ranges 5V, 50V 
and 500V is accurate to less than +0.4% of full 
scale. Linearity is given as better than +0.4% 
full scale. The meter can be calibrated by 


Low cost digital voltmeter: 


switching to the internal 5V zener reference 
source. Zero offset is better than +1 count. 
Input terminals are isolated from earth and on 
balance input impedance is greater than 1 X 
10'°Q. Figures given for average off balance 
impedance are 0.8MQ at 5V, 8MQ at 50V and 
80M Q at 500V. Common mode rejection from 
a.c. 50Hz is better than 60dB. The voltage to be 
measured charges a capacitor for a fixed time and 
this charge produces pulses proportional in 
number to the input voltage. The instrument can 
be used as a 3 decade counter with external reset. 
The pulses to be counted are fed into the + and 
the reset into the — socket. Modern techniques 
using 1.cs have kept the size down to 8} X 44 x 
7in and the weight is 5lb 40z. Power requirements 
for the unit are 110-120V or 220-250V a.c. 
50-60Hz. Digital Systems Ltd., The Square, Lon- 
don, Road, Horndean, Hants. 

WW 378 for further details 


Transistorized Oscilloscope 
System | 


Someone at the Solartron factory was overheard 
to say that the successor to the CD1400 oscillo- 
scope system was twice as good as its predecessor, 
so it was called the CD2800. This is a frivolous 
comparison between two. instruments which are, 


in fact, compatible. The new CD2800 which was 


on display at the exhibition is fully solid state 
when used with the new modules CX2841 and 
CX2843 but its main chassis will also accept all 
the CD 1400 modules. By this means users of the 
existing CD 1400 can take advantage ofthe improved 
display offered by the specially developed dual- 
beam c.r.t. run at 10kV. The CX2841 Y amplifier 
incorporates a compact signal delay circuit having 
good pulse response characteristics. Bandwidth is 


25MHz at up to 10mV/cm and 5MHz at 1mV/cm. 


This sensitivity may be used on both channels 
simultaneously. Features of the CX2843 time- 
base enable the leading edge of pulse waveforms 
to be observed, and transient investigation or 
photographic recordings to be made by single shot 
operation. The Solartron Electronic Group Ltd., 
Farnborough, Hants. 

WW 358 for further details 


Solartron oscilloscope system CD2800. 
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Versatile Transistor Voltmeter 


A simple but E r tod a.c. measuring instrument which exploits the 
theory that current drawn by a class B output pair is proportional to the 


input signal 


By G. W. Short* 


If the quiescent current of a class B output pair is made very 
small, as it can be with silicon transistors, then a meter con- 
nected to read the collector current of one of the output tran- 
sistors indicates the amplitude of the input signal. Linearity 
can be made good by applying negative feedback. The transistors 
do the necessary rectification, so no rectifier diodes are needed, 
the amplifier can be used as a general-purpose low-power 
amplifier, and the voltmeter is easily adapted to measure capaci- 
tance and frequency. Large output currents are easily obtained, 
so that robust, inexpensive meters can be used, and the basic 
circuit is flexible and easy to adapt for meters of different f.s.ds. 


Circuit design 


Design is perfectly straightforward. Fig. 1 is just a transformerless 

“single-ended push-pull” amplifier with a few minor modifica- 
tions, and it is adapted in the same straightforward way. The 
starting point is the meter f.s.d. current. The meter is driven 
by the lower transistor of the class B pair, and it registers half 
the average current delivered to the load resistance R,,. The 
amplifier must therefore be able to deliver a peak current of 
2.8 times the meter current if the meter is to be used with sine- 
wave signals. To be-on the safe side, it is advisable to design for 
greater peak currents, say ten times the meter f.s.d. so that 
reasonably spiky waveforms can be handled without distortion. 
This fixes the load resistance R,, and this in turn fixes the 
current in the driver stage, which must be at least equal to the 
peak base current needed by the output pair. In order to keep 
gain and linearity high, R, should be as large as possible, which 
implies using high-gain ‘output transistors. 


* Amatronix Ltd. 


Fig. 1. Class B volimeter. The basic circuit is a conventional 
“single-ended push-pull” HET with the output transistors 
biased almost to cut-off. 
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The transistors 


specified have a current gain of 100 or more, and are readily 
obtainable in complementary matched pairs. 

The driver transistor should also be a high-gain’ type: the 
BC109C has a small-signal current gain of around 600. Overall 
gain is therefore large, and this enables plenty of negative 
feedback to be applied to stabilize and linearize the voltmeter. 

In Fig. 1, feedback is taken via R, and the preset R,, which 
is the sensitivity adjustment. This is parallel feedback and it has 
the effect of reducing the input resistance severely. The “‘volt- 
meter” is, in fact, a current meter, but it is turned into a voltmeter 
in the usual way by putting multiplier resistances (R,-R, in 
Fig. 1) in series. Their value must not be too low, or the feedback 
will be reduced when the niéter is connected: the minimum 
practical value is 1kQ as shown. The input resistance of the 
amplifier is ignored when calculating multiplier values. — 


Sensitivity and linearity 


Experience with the Fig. 1 type of circuit shows that'a reasonable 
compromise between gain and linearity can be obtained by 
designing for an input current of 1004A r.m.s. In meter jargon, 
this corresponds to a sensitivity of 10kQ per volt. This is not 
particularly high, but it is an easy matter to add a pre-amplifier 
if needed. The component values in Fig. 1 were chosen to enable 
the amplifier to be used with a Model 7 Avometer, which has 
an f.s.d. of 2mA d.c. For this meter current, R, should be 
1002, but the circuit can be used with other meter f.s.ds over 
a wide range by choosing a value for R,, to suit the meter. The 
value required goes up with the meter sensitivity; thus a 200-vA 
meter, which is about the most sensitive which can be used 
without serious loss of linearity, calls for a load of 1kQ, and a 
20-mA meter, which can just be driven by sine waves without 
distortion, requires a 10Q load. The use of a meter with a 
sensitivity greater than 2004A would necessitate changing other 
component values as well as R,, in order to preserve linearity. 

For all these meters, the range multipliers are the same; also 
the resistance of the meter movement can be ignored unless it 
is abnormally high. The usual meter movement drops not more 
than half a volt at f.s.d, and this much is permissible. 

Multipliers R,-R, in Fig. 1 give ranges of 100mV to 100V. 
The error due to non-linearity is about 5% at one-tenth f.s.d. 
for meters of 1mA and over, and perhaps as much as 10% for 
the most sensitive meter (2004A). Whether this is negligible 
depends mainly on the scale length; with a small meter it is 
usually much less than one scale division. | 

Linearity is affected somewhat by the setting of the bias 
adjuster R; best results are obtained by setting R, so that the 
meter just begins to indicate current with no input ‘signal, This 
adjustment can be dispensed with, at the price of a small loss 
of linearity, by substituting a germanium gold-bonded diode 
for R}. 
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Diodes D, and D, are included for meter protection, and are 
selected as described by T. D. Towers.t If desired, protection 
for the transistors can be provided by a pair of silicon diodes 
(parallel, reversed polarity-connected) between the left-hand plate 
of C, and the negative rail. R, should be adequately rated to 
pass large overload currents. 


Capacitance and frequency measurement 


If the amplifier is given a capacitive load the meter current 
becomes frequency-dependent. With S, in the mid-position, a 
suitable capacitance C, iş switched in place of the load resistance 
and the meter becomes‘ a frequency meter when driven by 
signals of constant amplitude and waveform. By the same token, 
the meter can be made to indicate capacitance by applying a 
fixed frequency and connecting the unknown capacitance across 
the output terminals (S, in right-hand position). 

Strictly speaking, the negative feedback should be dis- 
connected for these measurements, but leaving it in makes 
setting-up easier at the cost of wasting the first tenth of the 
meter scale. For frequency measurement, select a value for C, 
which gives an impedance equal to Rọ at a convenient full-scale 
frequency. The meter is then a linear frequency meter to this 
scale, if it is first of all set up by switching S, to the “‘voltmeter” 
(left-hand) position and sufficient signal of the unknown 
frequency is applied to produce full-scale deflection. 
= For capacitance measurement, select a frequency which gives 
full-scale deflection for some convenient capacitance such as 
1uF, set up as before, and then connect the unknown capacitance 
with S, in the right-hand position. For these measurements the 
range multipliers may be used in the usual way to facilitate 
setting up. For frequency range-setting it is necessary to change 
C, for each range. 

- It may be convenient to bear in mind capacitance measurement 
when selecting R,,. If, for example, one has a convenient 1000-Hz 
fixed-frequency source, the temptation to make R,, 15922 will 
be overwhelming. (The reactance of 1uF is 159Q at 1kHz.) 

The meter can be used at frequencies of 10Hz to at least 
100kHz, with good accuracy, and with a compact layout is 
usable as a voltmeter up to about 2MHz. 


Pre-amplifier 


The simple pre-amplifier of Fig. 2 raises the sensitivity to 10mV 
and presents a constant input impedance of about 100kQ on 
all ranges. Useful bandwith is, however, reduced to about 
100kHz. Input resistance R, protects against overload: the band- 
width is slightly increased without it. The 5k Q potentiometer R, 


t“Protecting Meters With Semiconductors,’ by T. D. Towers, Wireless World, 
April 1968, p. 79. 


Fig. 2. Pre-amplifier for 10mV maximum sensitivity. 
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is an optional ‘“‘extra”, but is useful for keeping the needle near 
full scale when making adjustments which call for finding a 


maximum. It may also be calibrated for use as an auxiliary 


range multiplier. 

Range multipliers on the main amplifier are, of course, 
omitted when a pre-amplifier is used. The input resistance of 
the pre-amplifier can be raised to 600k Q, with slight loss of 
accuracy on the second step of the input attenuator (100mV 
range), by changing R,, R,, etc., to 560k Q, 56kQ, etc. Higher 
impedances than this call for a different type of input stage; 
the choice lies between a compound emitter-follower and a field- 
effect transistor. At the present time the available f.e.ts are so 
easily destroyed by overload that ordinary bipolar transistors 
are preferable. 


Liquid Crystal 
Applications 


Devices based on liquid crystals can be employed in all manner of 
readout applications arid could eventually challenge the c.r,t. in 
television applications. This has become clear as a result of work 
carried out in the R.C.A. Laboratories in America. 

Liquid crystals are organic compounds whose appearance and 


‘mechanical properties are those of a liquid, but whose molecules 


tend to form into large orderly arrays very similar to those that 
make up such solid crystals as mica, quartz and diamonds. 

_ Experiment has shown that certain liquid crystals can be made 
opalescent and reflecting by applying a voltage. The temperature range 
over which this occurs is normally limited to a few degrees at high 
temperature, but this narrow range can be expanded from below 
freezing to 100°C as a result of work carried out. 

To form a readout component, a sandwich is formed of two clear 
glass plates separated by a thin layer of clear liquid crystal material. 
A reflecting and conductive coating is deposited on the inside face of 
‘one plate, in contact with the liquid. On the inside face of the other 
plate a transparent electrically conductive coating of tin oxide is 
deposited. 

When a voltage is applied between the two conductive coatings the 


liquid crystal takes on the appearance of frosted glass, due to the 


molecular disruption that occurs. The coatings have the shape of the 
pattern it is desired to display, or, for moving applications, the 
coating can be in the form of a matrix. An advantage of this method 
of display is that the brighter the ambient lighting the more light is 
reflected from the displayed character. For applications in the dark the 
display can be edge-lit by a small lamp. 

When liquid crystals in their normal form are subjected to 
temperature they scatter light in much the same way as a solid crystal. 

This scattering produces vivid colour changes, from one end of the 
spectrum to the other whenever the crystals are subjected to tem- 
perature changes. This arises from a shift in the normal arrange- 
ment of the liquid’s molecules and is not permanent. The response 
can be very sensitive as 0.fC change can cause the liquid crystals 
to go through their complete colour sequence. 

Liquid crystals have been exploited by Westinghouse Electric 
International Company for checking the operation of integrated 
circuits and transistors and for non-destructive testing in general. 
The materials are simply sprayed or painted on a surface where their 
colours show the temperature profile and pin-point the location of 
hot-spots in electronic devices and cracks in metal structures, poor 
bonding between materials and the like. The liquids are available 
under the name Spectratherm and have a response range from red to 
violet of one degree Fahrenheit up to 90 degrees. The ranges begin 
at any temperature between five degrees below zero (F) and 480 
degrees above. | 
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Book and Breadboard Learning 


An efficient method for individual education in electronics 


by R. Forsthuber* , Dipl.Ing., M1.E.E. and J. Kirk* , M.1.E.E. 


Electronics, one of the fastest growing indus- 
tries, requires more and more staff, both 
skilled and unskilled. This demand is all the 
more urgent when taking into account the 
other industries which are dependent upon 
electronic application. With industry itself 
being short of qualified engineers it is not 
strange to find that there is a shortage of 
science teachers, and this gives rise to over- 
crowded classes, making it difficult to arrange 
the essential laboratory practice. Also, the 
laboratories in many schools, catering as they 
do for the total range of science subjects, are 
not equipped to provide the facilities neces- 
sary to interest and encourage students in 
electronics. 

The writers are responsible for a course, 
Practronics, which they have developed to 
aid the study of electricity and electronics. 
The system is designed to bring the study of 
these subjects within the range of any school 
or college. 


The System 


_ The system is based on making any table 
or desk suitable as a laboratory position and 
to free experiments from the necessity of a 
mains source. A series of loose-leaf books, a 
battery-operated laboratory test-set, electronic 
components and a transparent plastic matrix 
form the elements of the system. 

The main idea of the course is discovery. 
The student is guided through an experiment 
and, from the analysis of his results, comes 
to understand theoretical reasoning related 
to the experiment. Thus the interest of the 
student is fostered and maintained whilst he 
learns. 

The books carry the information whether 
this be detailed experimental procedure, the 
theory, or the tests and problems used to 
consolidate a student’s learning. The trans- 


parent matrix can be clipped on to any of the | 


books and is hinged to permit the free-turning 
of the pages. The electrical and electronic 
components can be plugged into the matrix 
to make up any desired circuit configuration. 
The test-set can be connected to these circuits 
to provide the student with the normal lab- 
oratory facilities. 

In practice a student would open the rele- 
vant book and begin reading. When it is 
necessary to do an experiment he would take 


Eg 


*Education Dept., N. V. Philips, Eindhoven. 
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his transparent matrix and clip it on to the 
book. The circuit diagram on the page can 
then be turned into a working circuit by 
plugging the components into the matrix, 
the positions of the components being seen 
to correspond exactly with those on the circuit 
diagram. 

Having built up the circuit the student 
would then follow the experimental procedure 
which is detailed on the opposite page. When it 
is necessary to turn a page the matrix can be 
lifted, the page turned and the matrix lowered 
on to the next page. If any change of circuitry 
is needed this is shown by the use of red lines 
in the circuit diagrams. The student is guided 
in a step by step procedure, and at all times 
he is made aware of the tolerances of his 
measurements taking into account the toler- 
ances of the components and his laboratory 
equipment. He is shown how to tabulate 
measurements and having completed the 
experiment the results are analysed, and from 
that analysis the student will draw the con- 
clusions of his experiment. The conclusions 
demonstrate the significance of the law, 
theorem or application which is being ex- 
amined. 


An experiment in progress. 


The Battery-Operated Laboratory 
Test-Set 


To make any desk top into an ‘‘electronics” 
laboratory the design of the test-set is very 
important. The laboratory test-set for Prac- 
tronics contains the following sources and 
measuring apparatus: 

(a) A constant and variable voltage source 


0-10 volts. ; 

or A constant and variable current source 
0.5mA-2mA. 

or A constant and variable current source 
4mA-20mA. 

(b) A battery source 6V (internal resist- 
ance 300 ohms). 

(c) A milliammeter 100u A to 300mA in 
8 ranges. 

(d) A d.c. voltmeter 100mV to 30V in 6 
ranges. 

(e) Ana.c. electronic millivoltmeter 10mV 

= -30V in 8 ranges. 

(f) A sine-wave oscillator; 20Hz-20kHz 
in 3 ranges. 

(g) A square-wave generator; 20Hz- 
20kHz in 3 ranges. 


These 7 instruments are combined in the 
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two halves of the test-set. The outputs of the 


supply and frequency sources, together with 
the inputs to the measuring apparatus, are 
all accessible and can be programmed separa- 
tely on the matrix when the circuit is being 
built up. Not having to change measuring 
leads from one point of the circuit to another 
ensures that the student’s full concentration 
is given to the actual experiment. If the 
student has to change from the measurement 
of milliamps to volts or vice-versa, he merely 
turns a switch. 

To build up the student’s confidence and 
develop initiative, problems‘ are given to him 
both in the form of programmed questions 
and in the form of circuits to build up. These 
circuits are not detailed in the same way as 
the laid down experiments. The student has 
to use his own initiative to construct the 
circuit desired. During the course the student 


builds up a knowledge of experimental prac- 


tice and to consolidate this, less and less 
general information is given. This is part of 
the planned programme of getting the student 
to fully understand the uses of test apparatus 
and experimental procedures. The first five 
books of the course deal with fundamental 
electricity and the basic theory and applica- 
tions of semiconductors. Soon two books will 
be included on integrated circuits. 


The Advantages of The System 


These can be summed up as follows. 

The use of the book as the information 
carrier gives the best possible opportunity 
of using colour printing to convey information. 

The laboratory test-set is battery-operated 
and compact; making any desk suitable for 
use. 

The tolerances of the components used in 
the first part of the course, dc and ac networks, 
are 1% in the case of the resistors and 2% in 
the case of capacitors and inductors. This 
ensures that the results of the experiments 
will match the theoretical study of the law 
or theorem. In the study of semi-conductors 
the tolerances of the components revert to 
the normal standard ranges. This ensures that 
the student comes to appreciate the type of 
component, the standard ranges of compo- 
nents and their use in actual circuitry. 

In this way the system allows the student 
to cover a much greater range of a syllabus 
than would be possible with the more accepted 
method of theoretical lectures followed by 
laboratory work. It is possible that with 
students realising how interesting the science 
of electronics can be, more students will take 
up electronics as a career. 

The use of the laboratory test-set ensures 
that the student will come to appreciate the 
value of measurement and will be more ready 
to use the normal measuring instruments 
which he will find in his work in later years. 

The course is not tailored to any specific 
syllabus but as the books are of a loose-leaf 
nature a teacher can add pages for which his 
particular programme may call. | 

The authors, one a development engineer, 
the other a technical’ educationalist, do not 
claim that the system is perfect, but with this 
individual learning approach they hope that 
their ideas will stimulate a greater interest 
in the study of electronics. 
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Magnetically-Sensitive Diode 


An entirely new semiconductor device, 
highly sensitive to external magnetic 
fields which can be used to control the 
flow of current through the device, has 
recently been announced by the Sony 
Corporation, Tokyo. The new device, 
called the Sony Magnetodiode (SMD) is 
claimed to have 100 to 1,000 times 
greater sensitivity, and lower- cost 
potential, than the currently available 
Hall* elements. 

New possibilities of application in 
magnetically activated control systems 
have been opened up by incorporating 
the SMD principle into magnetosensitive 
transistors and various switch elements. 
At a demonstration in Tokyo, some prac- 
tical applications included SMDs` as 
magnetic detectors, proximity switches, 
non-contact switches and non-wearing 
volume controls. They were also specified 
for use in the electric-powered car of the 
future. The basic structure of an SMD is 
a rectangular strip-shaped body of sub- 
stantially intrinsic semiconductor, with 
low carrier concentration which can be 
appreciably modulated by injection. Two 
small regions at either end contain high 
concentrations of acceptors and donors 
to facilitate efficient injection into the 
semiconductor region, the distance 
between these regions being several times 
larger than the ambipolar diffusion 


*Hall element: A magnetic sensitive semi- 


conductor device invented by Dr. Hall (U.S.A.) 


length. A third region formed into the 


bulk of the device forms a zone where re- 


combination of the electrons and holes 
occurs more rapidly than in the remain- 
der of the semiconductor region. The 


_ effect of an applied magnetic field on the 


SMD is indicated in the diagram. It can be 
seen in (A) that if the field is applied in one 
direction, the effect is a reduction of cur- 
rent through the device, and in (B), if the 
field is reversed, the current flow 
increases. 

The magnetosensitivity of the SMD is 
explained as being due to the change in 
the mean effective lifetime of the injected 
carriers, resulting from their travelling 
paths being deflected by the applied mag- 
netic field. It is known that the double 
injection current which flows in a forward 
biased long p-i-n structure is an increas- 
ing function of the effective lifetime for a 
given bias voltage. When a magnetic field 
H-+ is applied, the paths of injected elec- 
trons and holes are both deflected towards 
the r zone, where they will more readily 
re-combine and cause a sharp decrease of 
the mean lifetime. This simulates an in- 
crease of diode resistance. Conversely, 
when a magnetic field H — is applied, the 
injected carriers are deflected away from 
the r zone. Thus the mean lifetime is pro- 
longed and the current will increase, 
simulating decreased resistance. SMDs 


_ are made of a substantially intrinsic 


germanium strip of approximately 
3X 0.6 X 0.4mm. 


The effective “conductivity” of the diode under the influence of an external magnetic field 
is poor when the lines of force are travelling in one direction (a), and good when the field is 


reversed (b). 


Current Magnetic lines 


of force 


a (a) 


Current Magnetic lines 


| of force 
S 
(b) 
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Now, Dee connectors give you 


fastest delivery, lowest cost 


Connection with your supplies 
of McMurdo’s performance-proved 
Dee connector range is four-times 
faster. And for today’s speediest 
delivery you pay /ess — because British 
built Dee connectors offer you to- 
day's /Jowest costs! 


What else ? Just big value, with 
50 and 37-way versions (and more 


on the way!) protected by resilient, 
damage-proof plastic covers. All this 
plus top or end cable-entry, strong 
retaining clips and built-in McMurdo 
experience. 

That's great Dee connector value. 


That's a great deal! For post-haste 
details write away, right away, to: 


re haste 
less pa AA 


A 


g 


Plastic cover protects 37-way Dee connector! 


Vi i Mi ELECTRONIC COMPONENTS 


THE McMURDO INSTRUMENT CO. LTD., 
RODNEY RD., PORTSMOUTH, ENGLAND. 
TEL: 35361. TELEX: 86112. 


Authorised Stockists :—-LUGTON & CO. LTD., 209/210 Tottenham Court Road, London W.1. Tel.: Museum 3261. SAS CO, P.O. Box No. 20, Gatwick 
Road, Crawley, Sussex. Tel.: Crawley 28700 (also Chipping Sodbury 2641, Cumbernauld 25601 and Hitchin 2242) and agents in principal overseas countries. 
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what are the Quad triples ? 


Triples are merely a group of three transistors coupled together in such 
a way that they operate as a single entity. 

QUAD has developed a new type of output circuit™ using such ‘groups 
of three’ or triples, where each triple behaves as a kind of super tran- 
sistor with a far higher performance™. 

This offers an important new degree of freedom to the designer. Whereas 
previously he has had to struggle hard to reduce distortion to acceptable 
limits, he can now put it as low as he wishes, to —100 dB or more if 
he so desires. 

In the QUAD 303, all forms of distortion are placed well below the limits 
of human hearing so that no matter how refined the test, the amplifier 
can never degrade the programme quality. < 


(1) Wireless World, April 1968 ” Low Distortion 
. a new approach... .” 


(2) % Symmetrical and complementary. 
% B in the tens of thousands. 
* VBE independent of output junction 
temperature. 


% Single transistor phase shift. 


QUAD for the closest approach to the original sound 


Complete the coupon below and post today. 


Please send me details of the 


QUAD 33 & 303, QUAD PEP IEx decoder (Please delete as appropriate) | 


Stereo Broadcasting DN Behe oss TIEPE AEA AE Mesto ese ities aha oad acl AO OEE pledge EE TDS | 
the Sutton Coldfield and | BON i) nE E a EE A E Ce ae EE TIEA ES HORE SEN aan EUR EW Te SEE LEN ete ee NTS? 
(BLOCK CAPITALS) 7 


Holme Moss areas — 


have you fitted your nE cats ye E PEN ek 5a le Casas iene PLAE SAAS Sida. wig wk Oia a LoS Tee aa I ae aed hata anions ET Sap Bala aald cone T O A N ORAE A E NEEE AN AN A AE RET IEN ENR | 
Multiplex decoders yet? ACOUSTICAL MANUFACTURING CO. LTD | 
| 


HUNTINGDON. 
Telephone Huntingdon okay 2561/2 eed 
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Seen at Hanover Fair 


Tuning diodes: press-button mechanisms: novel e.h.t. unit: aerial 
rotator: distribution amplifiers: 3-D oscilloscope: colour test gear 


Predominantly an exhibition of home pro- 
duced equipment, the international appeal 
of the 1968 Hanover Fair (April 27th-May 
Sth) had grown to the extent of attracting 
over 1,000 foreign exhibitors from more than 
30 countries. There was a modest sprinkling 
of British companies in the electronics sec- 
tion plus a purely British group of com- 
panies exhibiting collectively in the British 
Electronics Centre. The electronics section, 
embracing domestic, commercial and indus- 
trial fields, was housed in three pavilions, 
two of which were two-storey buildings. 
Something like 1240 stands were in this 
section (compared with about 950 at the 
I.E.A. exhibition) and from these a few items 
have been selected for description, represent- 
ing a very small part of the overwhelming 
amount of interesting equipment on display. 
British products, however, have been de- 
liberately omitted from this survey of the 
Fair since these are adequately covered by 
the report in this issue of the I.E.A. exhibi- 
tion in London, which followed closely after- 
wards. 

Varicap tuning diodes are becoming com- 
monplace in German transistor television 
tuner units. Hopt of Rottweil were showing 
a u.h.f. tuner which measures 75 x 49.5cm 
and is designed with a twin-circuit tuned 
bandpass filter coupling the r.f. and self- 
oscillating mixer stages. The tuner is suit- 
able for use in other countries with similar 
transmission characteristics and it has a top 
input frequency of 890MHz. All connecting 
tags are brought out on one side making it 
possible for the unit to be soldered directly 
to a printed circuit. A complementary v.h.f. 
tuner, which is also tuned by capacitance 
diodes, measures 77 x 60cm and uses switch- 
ing diodes for electronic band switching. It 
has two tuned circuits and at the emitter of 
the mixer transistor is a contact point for the 
connection of a u.h.f. tuner. Like its u.h.f. 
counterpart the v.h.f. tuner can be soldered 
directly to a printed circuit and both tuners 
can be connected mechanically to provide a 
combined v.h.f./u.h.f. unit. On v.h.f. the 
signal is applied via a high-pass filter to an 
earthed-base r.f. transistor then via double- 
tuned bandpass coupling to the mixer tran- 
sistor. The mixing stage is used as an addi- 
tional i.f. stage on u.h.f. A separate oscillator 
is coupled to the mixer capacitively on Band 
III and combined capacitive /inductive on 
Band I. On u.h-f., signals are applied via a 
wideband input circuit which is tuned by 
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the earthed-base connection, and a twin- 
tuned filter couples the output of the r.f. 
amplifier to the mixer stage. Signals from the 
u.h.f. tuner at i.f. are coupled to the v.h-f. 
mixer transistor via a switching diode. The 
combined tuner unit covers 470—-790MHz 
(oscillator frequency high) and Bands I and 
ITI. 

A new tuner unit, displayed by Telefun- 
ken of Frankfurt, is diode-tuned also and 
employs five transistors and six tuning 
diodes, but in this model the v.h.f. band 
switching is performed by means of a mech- 
anical slide switch. 

The introduction of variable-capacitance 
tuning diodes has led to the development of 
more compact preset tuning devices, since a 
change of channels in tuners using tuning 
diodes involves only a change of resistance 
value to vary the voltage across the diode. 
Two tuning mechanisms for use with vari- 
cap diodes were shown by Hopt. The first of 
these comprises six press-buttons mounted 
in-line together with six variable poten- 
tiometers, one for each press-button. Fine 
tuning is performed by rotating a seventh 
larger control which adjusts the poten- 
tiometer associated with the depressed but- 
ton. Once set, the potentiometer does not 
require readjustment on changing channels. 
Projections moulded in a staggered forma- 
tion round the outside of the press-button 
stem operate a metal bar which can be 
coupled to a band switch. The amount by 
which the band switch bar is moved depends 
on the position to which the press-button 
key is rotated (i.e., which moulded projection 
is selected) so that when the press-button key 
is rotated to the band required, the band and 
channel selection is carried out by a single 
press: operation. The whole unit measures 
about 15 x 10cm including a cylindrical 
indicator scale. The second example is physi- 


Rear and front views of the Hopt 8-way TV 
channel selector. 


Telefunken’s e.h.t. unit for colour receivers 
compared with a 35mm film cassette. 


cally smaller and comprises four horizontal 
rocker-type switches which operate in both 
switch positions thus providing pre-selection 
of eight channels. Fine tuning is effected by 
an edge-type control mounted below the 
rocker switches which adjusts the select- 
ed potentiometer. The makers recommend 
that this switch unit is particularly suitable 
for receivers operating on two different stan- 


«dards because the rocker switches can be set 


so that the alternative standards are each set 
on one side only. Reset accuracy is said to be 
150-200kHz. 

Varicap diode tuning, according to one 
British manufacturer, has not been generally 
adopted in this country because owing to 
our particular television channel frequency 
structure it has been recommended by B.R.E. 
M.A. that image channel rejection should be 
at least 53dB and preferably 60-63dB. This 
figure can only be achieved by the use of 
three tuned signal circuits which would 
require the use of four diodes (including 
the oscillator tuned circuit). In Germany 
where image rejection requirements are not 
so critical (40dB or less), two tuned circuits 
are employed involving the use of three 
varicap diodes in the tuner. It has been 
pointed out that varicap diodes are not 
perfect capacitors and that they have a loss 
factor which increases with frequency. 
Diodes which obey the same circuit law with 
a change in voltage have to be selected and 
any losses which are present are multiplied 
each time an extra tuned circuit is added, so 
that in practice it is possible for a three- 
tuned-circuit tuner using varicap diodes to 
have a lower Q than one which uses two 
tuned circuits. 

It is generally expected that colour televi- 
sion receivers will become cheaper in time 
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and one significant contributory factor will 
be the simplification of the circuit design. A 
new e.h.t. unit shown by Telefunken is 
designed to lower the cost of colour receivers 
by using a solid state voltage multiplier for 
the 25kV final voltage, and the elimination of 
the shunt stabilizing triode. Regulation is 
obtained: by the conventional method of ad- 
justing the line output valve grid bias with a 
feedback voltage obtained from rectified fly- 
back pulses. Dimensions of the assembly are 
quite modest (73 x 70mm) and maximum 
current is lmA. The transformer, whose 
normal output requirement is 30W, should 
be used in conjunction With a PL509 line 
output valve and a PY500 boost diode, and 
the h.t. voltage should not be less than 280V. 
The makers are aware that the regulation of 
their new assembly is inferior to that of the 
parallel triode method, but in the interest of 
cost-saving, and in the light of field experience 
with colour receivers, they believe it is ade- 
quate and will be adopted generally for 
future receivers. This same company is also 
offering a new reflex delay line type VL2 
which operates on the reflection principle as 
an alternative to the rod delay line. The new 
delay line dispenses with the wire-wound 
additional delay line required for the exact 
adjustment of the nominal delay time but 
instead is fitted with a bifilar-wound output 
coil. It has a tolerance of the order of +5ns 
which is a considerable improvement on the 
previous type ( + 60ns). 

As one would expect there were no dram- 
atic developments in aerial design, but 
considerable attention appears to have been 
given to signal distribution equipment. 
Robert Bosch, of Berlin, was showing a single 
wideband aerial amplifier type FVM10 into 
which signals from separate v.h.f. and u.h.f. 
television, and v.h.f./f.m. aerials could be fed 
and from which a single amplified output to 
the receivers could be taken. The amplifier 
bandwidth is from 40 to 860MHz and gain is 
from 12dB (Bands IV and V) to 15dB (Band 
I). Maximum output voltage is 60mV. 
Power requirements for the amplifier are 
20V at 24mA which can be provided by a 
matching mains power unit type FNT10 via 
the coaxial feed cable. Versatile con- 


A wideband aerial amplifier by Robert Bosch, 
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Modular aerial distribution amplifier (top), 
and combining/splitter network, by W.I.S.I. 


figurations of aerial amplifiers on a larger 
scale were provided by a range of units 
exhibited by the firm W.I.S.I., of Niefern, all 
designed to be plugged into a common mains 
power chassis. Intended for wall mounting, 
the power chassis incorporates an isolating 
transformer with 2000V insulation test, and it 
provides 12V d.c. with +4 per cent stability 
achieved by the use of a Zener diode and 
transistor regulator circuitry. The amplifier 
modules themselves vary in size according to 
the gain required and they automatically 
pick up their power supply as they are 
inserted into the power chassis. Separate 
input and output cables are used for the 
amplifier modules followed by a com- 
bining/splitter network to feed the pro- 
grammes to remote receiver positions. So 
many combinations of programme and gain 
are possible that a table has been prepared by 
the makers to assist the user in his selection. 
As an isolated example: a block of 24 flats 
could be provided with one v.h.f. channel 
with an amplifier gain of 32dB, two u.h.f. 
channels with gains of 50dB and 46dB, plus 
v.h.f./f.m. with a gain of 34dB. Total cost of 
the equipment for this installation would be 
about £102. 

For large u.h.f. aerials with high forward 
gain the need for careful alignment on the 
transmitter becomes very important, especi- 
ally for the reception of colour, since the 
forward lobe of these aerials is relatively 
narrow. The greater the gain of the aerial, 
the more precise does alignment become and 
in locations where several television transmis- 
sions are receivable from different directions 
this can give rise to receiver aerial siting 
problems. Fortunately in this country, this 
difficulty has been avoided in the main by 
what is known as “‘co-siting”’. That is, the 
main u.h.f. transmitter aerial masts have 
been designed to carry transmissions from 
both broadcasting authorities so that all 
transmissions normally available for a parti- 
cular locality will be received on u.h.f. 
aerials permanently pinpointed in one 
direction. 


For locations where several television trans- 
missions are available /from different 
directions, the German company Stolle were 
demonstrating an automatic aerial rotator. 
This comprises a special aerial mast, mechan- 
ically coupled to a small electric motor, and 
a set-top control box with a single knob and 
360 deg scale. The system is so calibrated, 
that when the control knob is turned, the 
aerial rotates until it automatically takes up 
the desired angle indicated on the scale. A 
neon lamp indicates when rotation is com- 
plete. The drive motor operates from 24V via 
a step-down mains transformer and is sited 
externally as part of the mast assembly. It is, 
of course, completely waterproofed. Mains 
input can be 110V or 220V, 30W. Price of 
the aerial rotator is about £20. 

One of the exhibition pavilions was given 
over to showing products which had earned 
the German equivalent of the British Design 
Centre award. In .the radio section, this 
distinction had been achieved by a new range 
of table radio receivers by Wega, of Fellbach. 
The cabinets are of unusual design, being 
constructed in teak and other types of natu- 
ral wood, measuring 56cm wide by 27cm 
deep by only 12cm high and, presenting an 
exaggerated long, low appearance. A one-piece 
scale and loudspeaker grille in a contrasting 
colour is fitted on the angled front face 
which slopes very acutely from front to rear 
(almost flat) which the makers say is just 
right for modern living. One can read the 
scale while sitting. This receiver, the Wega 
142, employs 9 transistors and 4 diodes and 
covers the v.h.f./f.m., short-, medium- and 


Cut-away diagram of the Stolle aerial rotator 
mechanism. 


Inside the rotator control box can be seen the 
24V transformer for drive motor supply. 
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The award winning design Wega 142 table 
Yvadio receiver. 


A heavy base provides stability for the swinging 
units of the Wega stereo system. 


long-wave bands, with press-button type 
band switches. It has an output of 5W which 
drives a 130 x 260mm loudspeaker. The 
price is about £34. A compact radiogram, 
type 3201, in similar styling, is fitted with a 
stereo record player and provides an ‘output 
of 2 x 20W. The unconventional styling of 
Wega products is continued in a stereo 
music system which*consists of two basic 


units, a record player unit and a tuner/amp-. 


lifier unit, which they say provides stereo 
for the individualist. In appearance the sys- 
tem is unusual in that the units are sus- 
pended by one corner on a vertical shaft 
which allows them to be swung round in- 
dependently for convenience of operation. 


The cost of this outfit is £188. 


Braun, of Frankfurt, were demonstrating 
what could. be described as a portable com- 
munications receiver, their model T1000CD 
Weltempfanger. It operates normally from 
batteries but it can be fitted with an optional 
mains unit and it is designed for the reception 
of speech or c.w. signals on expeditions, in the 
home or at sea. Reception covers the long-and 
medium-wave broadcasting bands (100- 
1600kHz), the intermediate band (1.6-3.5 
MHz), and the short-wave broadcasting bands 
(3.5-30MHz). Also covered are the v.h.f. 
bands fron 30-250MHz including the f.m. 
broadcast band (87-108MHz), the amateur 
bands, plus air and marine navigation trans- 
missions. The TC1000CD is provided with 
most of the controls and facilities associated 
with a communications receiver, including 
variable bandwidth, bandspread tuning, 
b.f.o., etc. It measures 36 x 26 x 13.5cm and 
costs about £150. A dozen or so of these re- 
ceivers at the Fair were arranged in booths 
for visitors to operate at will. That they were 
allowed to be handled by all-comers through- 


out the show period says much for their 
robustness. 

A new servicing instrument, being de- 
monstrated by the Nordmende company of 


Wireless World, July 1968 


Bremen was a colour service generator type 
FSG395 which for its small size (195 x 80 x 
160mm) provides a remarkable range of faci- 
lities.. It is continuously tunable over the 
v.h.f. and u.h.f. bands and its basic geometric 
displays are; crosshatch, vertical lines, hori- 
zontal lines and a large circle on a back- 
ground of dots. In addition, the FSG395 
provides a four-colour bar pattern of 
approximately red, green, yellow and blue rep- 
resenting the four quadrants of the chromi- 
nance vector diagram: i.e. (R-Y)90°, -(R-Y) 
270°, (B-Y)0° and -(B-Y)180°. Also a grey 
scale representing the amplitudes of the con- 
ventional colour bar pattern. A further faci- 
lity is the provision of a red raster for purity 
adjustment. Amplitude of the colour burst 
signal can be varied for reference generator 
checks. R.f. output is 20mV on v.h.f. and 
3-8mV on u.h.f. and operation is from mains 
supplies of 110V or 220V. Operational 
simplicity is achieved by having the display 
patt@en inscribed on the sensibly propor- 
tioned function press-puttons. This useful 
little instrument costs, in Germany, the 
equivalent of £70. 

Users of Tektronix oscilloscopes series 530, 
540, 580 can convert their instruments to 
provide 3-D space forms by the addition of a 


plug-in adaptor, Model 627, shown by Opti- 
cal Electronics Inc. on the stand of their 
German agent Dr.Ing. Nusslein, of Wedel 
bei Hamburg. The addition of this unit 
makes it possible to obtain an oscilloscope- 
type display in three dimensions which can 
be viewed from any angle by rotating it with 
a manual control. The effect of adding a 


Braun’s T1000CD communications portable 
bristles with aerials and controls. 


The Nordmende FSG395 colour service 
generator provides six test patterns. 
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third set of deflection plates is simulated to 
permit the luminous point to be positioned 
anywhere within the display volume, operat- 
ing on the principle that if the observer is 
presented with the retinal images represent- 
ing a given space scene, then that is the scene 
he will see. Model 627, which O.E.I. call 
“Scenadaptor” enables the oscilloscope to 
generate retinal images corresponding to an 
arbitrary space display. Solid state circuitry 
is employed with controllable linear perspec- 
tive and intensity shading. Operator controls 
allow for display rotation either con- 
tinuously or in steps. Three independent 
deflection input channels are provided; in- 
put impedance 1MQ. Rotation is.continuous 


through 360° in azimuth and three discrete 


positions in elevation; 0, —15, —30 deg. 
Polarity reversing switches are provided on 
all three deflection inputs. Bandwidth is 1Hz 


to 100kHz in deflection and 60Hz to 100kHz 
in shading. 


July Conferences 
and Exhibitions 


Further details are obtainable from the 
addresses in parentheses 


LONDON 
July 1—4 R.H.S. New Hall, S.W.1 
Bio-medical Engineering Exhibition 
(U.T.P. Exhibitions Ltd., Racquet Court, Fleet 
St., London E.C.4) 
July 17-19 Whitelands College, S.W.15 
Audio Visual Aids Conference 
(Nat. Committee for Audio Visual Aids for Educa- 
tion, 33 Queen Anne St., London W.1) 
July 29-Aug. 2 
Ship’s Gear International Exhibition | 
(Municipal & Industrial Exhibitions Ltd., 3 
Clements Inn, W.C.2) 
CAMBRIDGE 
July 2-5 
Electronics in the 1970s 
(I.E.R.E., 8-9 Bedford Sq., London W.C.1) 
July 8-10 Churchill College 
Scanning Electron Microscopy 
(I.P.P.S., 47 Belgrave Sq., London S.W.1.) 
CANTERBURY 
July 8-9 
‘Optics in Medicine and Biology 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 
CARDIFF 
July 1-6 
Advanced Industrial Measurement and Control 
(Exhibitions, Wales & West, Ltd., Holly House, 
Rhiwdrin, Montgomery) 
HARROGATE 
July 4 & 5 
Technological Forecasting 
(B. Taylor, Management Centre, University of 
Bradford, Emm Lane, Bradford 9) 
SWANSEA 
July 15-18 
Electrical Contact Phenomena 
(I.P.P.S., 47 Belgrave Sq. London S.W.1) 
OVERSEAS 
July 15-18 
Design Automation Workshop 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 
Seattle 


Olympia, W.8 


The University 


University of Kent 


University College 


Washington 


Electromagnetic Compatibility Symposium 
(J. E. Maynard 14589 S.E. Sist St., Bellevue, 
Washington 98004) 
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Computing Distortion 


Method for low-power transistor amplifiers 


by L. B. Arguimbau* and D. M. Fanger* 


Unlike those of thermionic valves, the non- 
linearities in junction transistors for low 
collector currents are highly uniform and 
predictable, differing hardly at all from 
one transistor to another. In fact for currents 
of a milliampere or less the current increases 
exponentially with voltage: 
i=ty €(€—e,)/Y (1) 
where 7, is the collector current for a base- 
emitter voltage of e, and e is the base-emitter 
voltage. In this equation 
yY =kT/q=0.025 at T ¥290°K (2) 
where k is Boltzmann’s constant, T is the 
temperature, and q is the electronic charge. 
If we prefer, eq. (1) can be written 
e—e= y loge = (3) 
It should be noticed that, except for a universal 
multiplying factor and a direct-voltage bias, 
the base-emitter voltage needed to change the 
current by a given ratio is independent of the 
current magnitude. For currents higher than 
a milliampere transistors are likely to show a 
noticeable linear voltage term proportional 
to current, but this does not contribute to dis- 
tortion and for most of the present purposes 
can be neglected. 

Distortion produced by the flow of non- 
linear. base current is not readily predictable 
but can be kept small by using low driver 
resistance. It is neglected here. We have also 
neglected any dependence of current on the 
collector-emitter voltage. 

Almost all transistor amplifiers make use 
of negative feedback in one form or another. 
In computing distortion in amplifiers invol- 
ving such feedback we should ask ourselves 
how much the form of the signal is modified 
in passing through the amplifier. In the labora- 
tory we answer this question by applying a 
sinusoidal input to the amplifier and measuring 
the root-mean-square of the harmonics other 
than the fundamental on the output. In prac- 
tical cases we are interested in this distortion 
only when the amount is relatively small, 
perhaps less than five per cent. 

At our desks it is much more convenient 
to ask ourselves by how much the input signal 
must be distorted to produce a sinusoidal out- 
put. As long as the percentage distortion is 
small, the exact nature of the output signal 
chosen makes very little difference in the ans- 
wer. In actual practice wé are seldom really 
interested in studying the distortion of a truly 
sinusoidal signal; rather we are concerned 


*Grason-Stadler Company, U.S.A. 
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Fig. 1. Rudimentary 
emitter follower. 


about how much modification is added to a 
complex spoken or musical waveform. Con- 
sequently if the distortion factor is to be 
meaningful at all it must have the property 
of not being critically dependent upon the pre- 
cise form of the waves with which it is 
measured. 

These matters can be made more concrete 
by considering the residual distortion in the 
emitter follower of Fig. 1. Here 

e =e+te,=e+iR (4) 
We shall set ourselves the problem of compu- 
ting e, for a sinusoidal output when 
e =iR th (l+a COS @ 2) 


e, =e+1,R (1+a cos w t) (5) 
where a is the fractional variation of current 
about an average. 


We saw earlier in eq. (3) that the base- 
emitter voltage drop is given by 


e=et Y loge, (6) 
which shows that it is a constant (about 0.6 V 
for silicon transistors at 1mA), depending 
on the quiescent current, plus a term Y log € 
i/i which changes by Y ( %. 0.025 V) whenever 
the current changes by a factor of e 
The non-linear difference between the out- 
put and the input is all contained in the 
expression 
e—e= Y log-(l+acoswt) — (7) 
We can find the distortion term by first finding 
the time average of e—e, and then the funda- 
mental component. We shall define the instan- 
taneous distortion as the difference between 
e—e, and its average and fundamental com- 
ponents. 
d=Y loge (1+a cos w t)—Av.|Y loge (1+a 
cos w t)|—2 Av.| Y (cos œ t) log e (1+a cos 
& t)| cos œ t 8 
Further we shall define the root-mean-square 
value of this wave as the distortion, 
§ =y Av. d? (9) 
All of these quantities lend themselves readily 
to computer manipulation. We have in fact 
computed the instantaneous and r.m.s. dis- 
tortions, d and §, for a=0.2, 0.4, 0.6, 0.8, 


Fig. 2. Base-to-emitter voltage waveform for sinusoidal emitter current. (Voltage taken as zero for 


unit current.) 
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Fig. 3. Instantaneous-total-distortion waveforms. Average and fundamental components have 


been removed from Fig. 1. 


0.85, 0.9 and 0.95, by taking values of the 
terms in eq. (8) every 5° and averaging them. 
(For statistical reasons we omitted the value 


for 180°). 

As a check on the results we have also com- 
puted them by a series expansion for a values 
up to 0.8. The two methods agree very closely 
except for the lowest values of a. There the 
finite angular spacing chosen in place of true 
integration made small errors in the funda- 
mental and average components and these 
resulted in an error of about 20 per cent in 
the small difference between e—e, and these 
components. The curve of Fig. 4 shows the 
series results for small values, the computer 
figures for large values of a. 

It should be noted that the results come out 
in millivolts, independent of the current but 
only depending upon the current ratio, a, 
a fact that follows automatically from the 
exponential character of the i-e curve for a 
transistor junction. The fact that y is a uni- 
versal constant for all junction transistors 
makes the result independent of the particular 
type used. 

Fig. 2 is a plot of the actual waveforms 
of e—e,, the base-emitter voltage, for various 
values of a. Fig. 3 shows the instantaneous 
distortion component of these waveforms and 
Fig. 4 shows the r.m.s. value of this distortion 
component for various values of a. 

It remains to see how these results can be 
applied. 

In the case of an emitter follower such as 
that in Fig. 1 the difference in voltage between 
input and output is given by the curves of 
Fig. 2 regardless of the numerical value of out- 
put voltage. Thus if the average voltage across 
R is 6 V and the peak sinusoidal component of 
voltage across R is 5.4 V, a=0.9 and from Fig. 
4 we see that the r.ms. distortion, § , is 
7.4 mV. Hence the distortion factor is 0.0074/ 
(0.707 X 5.4)=0.00194 or about 0.2%. 
Notice again that the distortion voltage itself 
does not depend upon the value of R or upon 
the voltages but only on the fractional change 
in current. Hence the distortion factor depends 


only upon the fractional change in current (its . 


modulation factor if you like) and upon the 
numerical r.m.s. output. 

In case the emitter follower is not directly 
coupled to the load the fractional modulation 
of the total emitter current must be considered, 
but the results don’t really need a separate 
treatment if the total current is always kept in 
mind. 
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Fig. 4. R.M.S. value of distortion component 
for various a values. 


Fig. 5. A simple amplifier stage. 


Fig. 6. Emitter-follower 
corresponding to the 
amplifier stage in Fig. 5. 


In the case of the simple amplifier stage of 
Fig. 5, the same principles apply. If as before 
we neglect the effects of base current and of 
collector-emitter voltage, the alternating 
output voltage is proportional to 7¢R¢ or to 
1¢R_-. Here teRe takes the place of iR in the 
example of the emitter follower and we find the 
distortion voltage across Re by looking at the 
corresponding emitter-follower circuit of 
Fig. 6, noting the fractional modulation a of 


‘the current in Re, finding the numerical dis- 


tortion,'§ , and comparing this to the r.m.s. 
signal across Re. Here we assume an adequate 
voltage supply so that no negative peak clip- 
ping need be considered. We have also direct 
coupled the output to avoid concern about 
a.c/d.c. ratios which in this case involve 
even less worry than in the emitter follower. 

In cases involving several amplifier stages 
and overall feedback, the result may have 
to be corrected for distortion in earlier stages 
and for base currents. In any case, the distor- 
tion computed as we have for the last stage 
should be reduced by the appropriate overall 
feedback factor. 

In summary: to achieve low distortion we 
should keep the fractional modulation of the 
emitter current comfortably below one and 
should make the emitter-ground voltage 
large in comparison to the few millivolts of 
distortion. 


a 


Intelsat Developments 


The director of Comsat’s Domestic Project 
Office, Robert Briskman, said in a paper 
presented at the 1968 I.E.E.E. International 
Convention and exhibition that the 1000 
circuit per satellite capability of Intelsat III 
satellites will be exceeded shortly. For in- 
stance, it is expected that the capacity of the 
single Atlantic Ocean satellite will be excee- 
ded by as early as 1969. In order to cope with 
the international demand for com- 
munications channels in the network it has 
been proposed to develop two further satel- 
lites that will be known as Intelsat III-4 and 
Intelsat IV. Intelsat III-+ wouid be an Intel- 
sat III modified by the addition of larger 
aerials connected to one of the two space- 
craft’s transponders which would generate 
two spot beams of six-degree beam width. It 
would have almost double the capacity of an 
Intelsat III. 

Intelsat IV would be of new design and 
over three times the weight of current craft, 
it would provide in the region of 5000 
channels. Whilst on space topics we have 
heard from the Science Research Council that 
the third satellite in the Anglo-American space 
research programme, Ariel III launched gn 
May 5th 1967, has transmitted over 400 
million words of data from the five experi- 
ments it carries. The satellite was designed 
and built in Britain, two of the experiments 
were devised by British Universities, one by 
the Science Research Council and one PY the 
Meteorological Office. 
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Technical Notebook 


R.F. Power Measurements 


The caliometric method of measuring r.f. 
power has long been in use and consists 
basically of comparing the heating effect of 
the r.f. to be measured with that of a d.c. 
reference in a thermopile or thermocouple. 
This method is lengthy and it is known that 
equal amounts of r.f. and d.c. power will not 
have the same heating effect. Thus an error 
exists, commonly called the r.f. to d.c. sub- 
stitution error, which must be evaluated to 
determine the uncertainty in the power 
measurement. 

At the Nationål Bureau of Standards 
Laboratories in America this process has 
been modified and results in a system capable 
of determining low r.f. power levels between 
10mW to 1W at up to 4GHz with an accuracy 
better than 0.35%. 

The system employs a differential thermo- 
pile between the r.f. or d.c. standard loads 
which has an output proportional to the tem- 
perature difference between the loads. This 
Output is used as an error signal in a feed- 
back control system which adjusts the power 
input to the reference load; greatly reducing 
measuring time. 

At N.B.S. the power measuring system 
consists of two nearly identical 50-Q loads 
mounted asymmetrically in a copper box 
immersed in a temperature-controlled oil 
bath. The differential thermopile, consisting 
of 50 copper/constantin junctions, is also 
mounted in the oil-immersed copper box 
together with part of the feedback control 
system. The control system consists essentially 
of an operational amplifier and a d.c. power 
amplifier. Best results are obtained below 
1GHz where accuracies of better than+ 
0.26% are possible. 


Transistor Transducer 


A phenomenon known as anisotropic stress 
effect has been used to advantage in pressure 
transducers. A diaphragm is mechanically 
coupled to the base-emitter junction of a 
silicon n-p-n planar transistor. When a force 
is applied to the diaphragm a large reversible 
charge is produced in the transistor’s charac- 
teristics. While research is still being carried 
out, most investigators 
phenomenon is due to changes in the energy 
gap of the junction under stress or by a 
generation-recombination mechanism. It has 
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agree that the -/ 


been found that stress applied to a base— 


emitter junction reduces the current gain of a 


transistor by as much as three orders of magni- 
tude and also a change in output capacitance 
occurs. 

A transducer manufactured in this way will 
operate as a conventional transistor enabling 
force-controlled oscillators, direct f.m. and 
p.w.m. encoding transducers to be produced. 
An example of a transducer operating by 
virtue of this effect is called a Pitran and is 
produced by Stow Laboratories of the U.S.A., 
outputs of 1V for 0.25 gm force are achieved. 


High-Frequency Current 
Standard 


A high-frequency current standard de- 
veloped by the American National Bureau of 
Standards Boulder Laboratories permits the 
measurement to within one per cent of 
high-frequency currents from 1 to 100A in 
the frequency range 1MHz to 1GHz. The 
new standard is a torque-operated short- 
circuited-ring electrodynamometer situated 
between the inner and outer cylinders of a 
coaxial transmission line, which measures cur- 
rent in the transmission line in terms of the 
torque exerted against the ring by electro- 
magnetic fields in the line. 
Short-circuited-ring slnerodvaiamometets 
have, in the past, been proposed (without 
success) as high-frequency current stan- 
dards because it was thought that the tor- 
que-current proportionality constant could 
be easily expressed in terms of the fun- 
damental quantities of mass, length, time 


and the permeability of free space. However, 
some of the basic assumptions which charac- 
terized the earlier approaches to the problem 
of finding the proportionality constant were 
in error. 

Previous attempts at finding this constant 
were based on the assumption that Lagrange’s 
equations for the energy expression, which 
describes free space transverse electro- 
magnetic-mode fields due to a filament of 
current near a filamentary ring, applied. 
The error associated with this approach is 
that the ring is not a filament; it is enclosed 
between coaxial cylinders and the transverse 
electromagnetic mode theory does not com- 
pletely describe the system. The new method 
used to obtain the proportionality constant 
was based on the resonator action theorem 
described in the Quarterly Journal of Ap- 
plied Mathematics by W. R. Maclean in 1945, 
and modified by A. L. Cullen (“A General 
Method for the Absolute Measurement of 
Microwave Power” by A. L. Cullen, [.E.E. 
Fournal, Vol. 99, Pt.4, No.24 Pp.112-120, 
1952). 

The new method of determining the 
torque-current proportionality constant in- 
volves first making the electrodynamometer 
into a resonant cavity by fitting moveable 
shorting pistons into the ends of the coaxial 
transmission line which contains the shorted 
ring. 

The cavity thus formed is resonated 
with the ring in place. The ring is rotated 
through a small angle, A@ against the 
torque, t, which is being exerted against by 
the fields within the cavity. This results in 
work, t A @., being done upon the cavity 
fields and also results in a change in the total 
action (period times total energy) of the 
cavity fields. The pistons are adjusted so as 
to restore the period to its original value. By 
the resonator action theorem as modified by 
Culken, if the cavity losses are sufficiently 
small, the work done by the pistons being 
moved a distance, A x, against the radiative 
pressure force, F, must be the negative of 
the work, tA 0 , 1e. FA x = —t A 0 . Since 
the radiation pressure against the pistons is 
easily determined in terms of current in the 
cavity, or on the transmission line, the 
theorem makes possible a convenient means 
of evaluating the torque acting against the 
ring in terms of current. At present the new 
standard is only suitable for primary labora- 
tory applications. 


Thin-film thermojunctions 


New advances in r.f. power measurements 
may well result from work on thermoelectric 
materials developed by Wayne Kerr Ltd. 
The long-term electrical stability of evapor- 
ated films of antimony, bismuth and bismuth 
telluride is being assessed. Examples of 
antimony/bismuth-telluride thermojunctions 
were recently demonstrated measuring the 
temperature rise of resistive films dissipating 
small electric powers. The thermojunctions 
were deposited on one side of thin mica 
substrates and the resistive films.on the other 
side. A typical temperature sensitivity was 
250uV/°C while a typical efficiency was 
11mV per watt of heating current flowing. 
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Slow Polar Converter for C.R.O. 


A simple unit extending the display facilities of an ordinary cathode-ray 


oscilloscope 


by J. A. Gordon* , B.A. (Cantab) 


This unit, which is experimental in its present 
form, can be used to display two voltages on 
an ordinary c.r.o., with timebase inoperative, 
in polar or R@ co-ordinates. A spot describes 
the locus of a vector tip when the latter’s 
co-ordinates are specified in terms of voltages 
proportional to its radial and angular dis- 
placements from a fixed point. 

Simplicityand low cost are the keynotes of 
the prototype described here. A scanning speed 
of 500Hz was chosen, this being low enough to 
avoid problems associated with high-speed 
switching, but on the other hand high enough 
to accommodate several displays-per-second of 
the required polar diagrams. Operation at 
higher scanning speeds than 500Hz might re- 


* Hatfield College of Technology, Herts. 


Fig. 1. Block diagram of converter. 
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Fig. 2. Complete circuit diagram. 


quire careful selection of transistors to ensure 
the correct functioning of each stage. 

The unit was built using ‘surplus’ transis- 
tors. The only specifications given for these 
are 30 volt Ve, SOmA J. and 180mW dissipa- 
tion. Tr, should have low leakage and high 
gain. Tr, and Tr, must have sufficient gain 
for regeneration. The diodes are low current 
types and each of the diodes D, and D, should 
have the same threshold level as Ve for Tr, 
to Tr, 9: 

Referring to the two voltages as V, and V, 
if we hold V, at a fixed value and increase 
Ve the spot will move in a circle around the 
centre of the c.r.t. screen. If on the other 
hand we hold V: constant and increase V», 
the spot will move away from the centre of 
the screen. | 


3 [Phase 
advance y 
Phase oc 
retard 


Spike 7 
genetator 


A 30 volt peak square wave, negative going 
relative to ground, is clipped to give a voltage 
equal to the radial input signal V.. A low pass 
filter next removes the harmonics, and the 
fundamental sine wave is passed to the phase- 
shift network, where a 45° retardation and 
45° advance give overall 90° phase dif- 
ferences. These two sinusoids are applied to 
the c.r.o. X and Y amplifiers. 

This results in a circle appearing on the 
c.r.t. screen (if the gains of the X and Y 
amplifiers are equal). Injecting a spike into 
the Z or intensity modulation amplifier of 
the c.r.o. once every cycle, and reducing the 
intensity of display, will result in a spot of 
light. Holding the spike in phase with the 
square wave cycle will keep the spot at a 
point away from the centre. If a voltage V: 
is made to delay the spike, in a linear manner, 
then the spot will appear to move round the 
circle. 

To generate the spike, the original square 
wave triggers a ramp generator and the ramp 
is compared with the input V: in the com- 
parator. The comparator output triggers the 
spike generator, and this spike is applied to 
the Z input of the c.r.o. 

Very low impedance sources are required 
for both V; and V.. Direct coupled emitter 
follower stages with output impedances of 
50 or less are ideal. 

VR, and VR, control eccentricity about 
axes at 45° to the X and Y direction; VR, 
adjusts the height of the ramp; and VR, 
controls the duration of the spot and to a 
certain extent its intensity. 
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Personalities 


K. R. Sturley, Ph.D., B.Sc., F.LE.E., 
who has been the B.B.C’s chief 
engineer external broadcasting since 
1963, is to retire in September and 
has accepted an invitation to the 
newly-created Chair of Communi- 
cations at the Ahmadu Bello Univer- 
sity, in Zaria, Northern Nigeria. 
Dr. Sturley, a graduate of Bir ming- 
ham University where he also did 
postgraduate research on electro- 
thermal storage problems for his 
doctorate, joined the staff of Marconi 
College, Chelmsford, as a lecturer 
in 1936 and was assistant principal 
when he left to go to the B.B.C. 
in 1945. He was the first head of the 
B.B.C’s Engineering Training De- 
partment. 


Thomas Mayer, _ B.Sc.(Eng.), 
F.LE.E., who has been manager 
of the Marconi Company’s Broad- 
casting Division since 1963, has been 
appointed general manager respon- 
sible for the components interests 
of the Company. In his new position 
he will be directly responsible for 


the Marconi Microelectronics Divi-: 


sion, Specialised Components Divi- 
sion, Hackbridge Crystal Works and 
for Elliott-Automation Méicroelec- 


tronics Ltd. Mr. Mayer, who is 


40, obtained his degree at the 
Regent Street Polytechnic, London, 
and joined the Marconi Company as 
a graduate apprentice in 1948. Two 
years later he went into the Broad- 
casting Division as a project engineer 
mainly concerned with television and 
f.m. transmitting systems. 


T. Mayer 
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R. G. Williams 


Richard G. Williams, M.A.(Eng.), 
M.I1.E.E., has succeeded Mr. Mayer 
as manager of the Broadcasting 
Division of Marconi. After graduat- 
ing at Wadham College, Oxford, 
he joined the Army Radio School 
and was commissioned in the 
R.E.M.E. in 1943. He joined the 
Marconi Company as a commercial 
trainee in 1947. In 1949 he became 
a member of the company’s staff 
in New Delhi; returning to England 
a year later he joined the sound 
studio equipment group of the 
Broadcasting Division. Mr. Williams, 
who is 47, has been manager (com- 
mercial section) in the Broadcasting 
Division since 1965. 


Peter Rainger, B.Sc.(Eng.), 
M.I.E.E., leader of the:team in the 
B.B.C. Designs Department which, 
in August 1967, developed the 
colour television standards con- 
verter described in our October 
1967 issue, has received an Emmy 
award from the American Academy 
of Arts and Sciences. This is under- 
stood to be the first Emmy given 
outside America for technological 
achievement associated with tele- 
vision. The equipment converts 
525-line, 60 fields/second, N.T.S.C. 
colour pictures into 625-line, 50 
fields/second, PAL pictures (or vice 
versa) by entirely electronic means. 
Mr. Rainger joined the B.B.C. 
in 1951 after graduating at North- 
ampton Engineering College. 


special 


Kenneth Fearnside, M.A., F.I.E.E., 

has joined Plessey, as technical 
executive of the Components Group. 
Mr. Fearnside, who is 49, has spent 
the past 15 years with Smiths Indus- 
tries Ltd., where since 1961 he has 
been technical director of the Avia- 
tion Division. Previously, he was the 
Aviation Division’s director of re- 
search and engineering. Before 
joining Smiths he had spent four 
years at the Atomic Energy Research 
Establishment at Harwell, and a 
further four years as technical 
director of Isotope Developments 
Ltd. A graduate of St. John’s College, 
Cambridge, Mr. Fearnside served 
during the war in the Radar Branch 
of the Royal Air Force. 


The appointment of W. Wharton, 
F.I.E.E., as head of the B.B.C’s 
Transmitter Planning and Installa- 
tion Department is announced. Mr. 
Wharton joined the Corporation in 
1938 as a junior maintenance 
engineer in the London Control 
Room. In 1960 he was appointed 


as head of the aerial section in the 
Research Department radio group, 


subsequently becoming head of 
studies section television 
group. He has been head of trans- 
mitter planning section, Transmitter 
Planning and Installation Depart- 
ment since 1966. 


Pye Telecommunications Ltd. an- 


nounce the appointment of J. C. 
Turnbull as a director of the 
company. He joined Pye on discharge 
from the Army in 1947 and has been 
commercial manager since early 
this year. H. W. Whelan, has been 
appointed home sales manager of 
the company. After radio engineering 
training in the Army and a short 
period with A.T. & E. and Marconi 
Instruments, he joined Pye in 1954. 
He has been deputy v.h.f. sales 
manager for the past five years. 


D. Ashby, who joined Marconi 
Instruments as a technical represen- 
tative in 1964, has been appointed 
to the new post of manager (fac- 
tored products). Mr. Ashby, who is 
33, entered the electronics industry 
in 1956, as a development engineer 
with Furzehill Laboratories Ltd. 
The following year, he became a 
technical representative for that 
company, and later he was appoint- 
ed sales manager. 


D. Ashby 


J. Montgomery-Smith 


English Electric Valve Company an- 
nounces the appointment of J. 
Montgomery-Smith and M. J. Pitt as 
assistant sales managers. J. Mont- 
gomery-Smith, ‘B.Sc., who joined 
E.E.V. in August last year, gradu- 
ated in physics from Manchester 
University in 1956, and then joined 
the Marconi Company. In 1961 he 
went to Mullard Ltd. as sales en- 
gineer responsible for thyristors and 
special industrial valves, and in 1963 
was appointed commercial product 
manager of the Infra-Red and Spe- 


M. J. Pitt 


cial Semiconductors Department. 
M. J. Pitt, M.I.E.E., joined E.E.V. 
in 1964 having previously been for 
six years a senior supervisory en- 
gineer (communications) in in- 
dependent television. For nine years 
prior to that appointment he was an 
operations and maintenance en- 
gineer with the B.B.C. 


Gordon Dickson, recently appoint- 
ed European marketing manager 
for Fairchild Instrumentation 
Limited, is a Canadian who was last 
resident in England during World 
War II when he served with 
the R.A.F. His previous positions 
within the electronics industry 
include six years with Philips in 
Canada, as service division manager 
with Rogers Majestic Electronic. He 
was national service manager for 
Motorola (Canada) and held similar 
positions with Tektronix Inc 
and Canadian Westinghouse Corp. 


Wireless World, July 1968 


Test Your Knowledge 


Series devised by L. [bbotson* 


2. Properties of waveguides 


1. Of the following four structures select 
the one which is not used to transmit micro- 
wave signals: 

(a) twin wire transmission line 

(b) coaxial cable 

(c) high conductivity metal tubing 

(d) dielectric rod. 


2. The “dominant mode” in a microwave 
transmission structure is the electromagnetic 
field pattern which will propagate 

(a) with the least attenuation 

(b) with the greatest velocity 

(c) at a lower frequency than any other 

(d) at a higher frequency than any other. 


3. For all modes in a waveguide the electric 
and magnetic fields must satisfy ‘boundary 
conditions” at the waveguide walls. These 
boundary conditions (assuming perfectly con- 
ducting walls) are: 
(a) an electric or a magnetic field, if it exists 
at a wall, must meet it at right angles 
(b) an electric or a magnetic field, if it exists 
at a wall, must be tangential to the wall 
(c) if an electric field exists at a wall it must 
be tangential to the wall; if a magnetic field 
exists at a wall it must meet it at right angles 
(d) if an electric field exists at a wall it must 
meet it at right angles; if a magnetic field 
exists at a wall it must be tangential to the 
wall. 


4. The dominant mode in a rectangular 
waveguide has | 
(a) an electric field only 
(b) electric and magnetic fields which are 
purely transverse 
(c) a purely transverse electric field; a mag- 
netic field with a longitudinal component 
(d) a purely transverse magnetic field; an 
electric field with a longitudinal com- 
ponent. 


5. The cut-off frequency of the dominant 
mode in a rectangular waveguide is the fre- 
quency at which the wavelength of a plane 
wave propagating in the medium filling the 
guide is: 

(a) twice the wide guide dimension 

(b) half the wide guide dimension 

(c) twice the narrow guide dimension 

(d) half the narrow guide dimension. 


6. Associated with the fields in a rectangular | 


*West Ham College of Technology, London, E.15. 
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waveguide are wall currents. These currents 
flow | 
(a) in the wide walls only 
(b) in the narrow walls only 
(c) in the inside surface of all four walls 
(d) in the outside surface of all four walls. 


7. Most rectangular waveguides have a 
cross-section with internal dimensions in the 
ratio of 2:1. The choice of this ratio gives: 
(a) the greatest ease of manufacture 
(b) the least possible attenuation 
(c) the greatest possible power handling 
capacity 
(d) the best compromise between power 
handling capacity, low attentuation and 
useful bandwidth. 


8. A standard rectangular waveguide of 
given dimensions is not normally used at a 
frequency greater than twice the cut off fre- 
quency of the dominant mode. This is because 
above this frequency 
(a) it is difficult to launch the signal 
(b) more than one mode can propagate ~ 
(c) the attenuation rapidly rises with 
frequency 
(d) the waveguide radiates energy away 
through the walls. 
9. If we try to propagate in a waveguide a 
signal at a frequency below the cut-off fre- 
quency of the fundamental mode 
(a) electrical breakdown always occurs in 
the guide 
(b) no fields will be set up in the guide 
(c) fields are set up in the guide, but no 
wave propagates 
(d) a wave propagates in the guide, but with 
a very large attentuation. 


10. The phase velocity of a signal in a wave- 
guide containing no dielectric material is: 
(a) 3X 108 metres/sec 
(b) always greater than 3 x 10° metres/sec 
(c) always less than 3 x 10° metres/sec 
(d) sometimes greater than: 3 x 10° metres/ 
sec, sometimes less. 


11. The guide wavelength, \g, in any wave- 
guide is related to the plane-wave wave-length 
in the medium filling the guide at the same 
frequency, \, such that 

(a) ) g is always greater than ) 

(b) à g is always less than ) 

(c) À g is the same as À 

(d) } g may be less than } or greater 

than À. 


12. The possible shapes of cross-section for 
a waveguide in addition to rectangular are: 
(a) circular only 
(b) circular or elliptical only 
(c) circular, elliptical of H-section only 
(d) any shape. 


13. If a waveguide of given dimensions is 
filled with a low-loss dielectric, select which 
one of the following remains constant: 
(a) the frequency range of the guide 
(b) the mode cut-off wavelengths 
(c) the phase velocity at a given frequency 
(d) The guide wavelength at a given fre- 
quency. 


14. In a coaxial line 
(a) only one mode can propagate—a trans- 
verse electromagnetic mode 
(b) only one mode can propagate—a trans- 
verse electric mode 
(c) only one mode can propagate—a trans- 
verse magnetic mode __ 
(d) transverse electromagnetic, transverse 
electric and transverse magnetic modes can 
all propagate. 


15. Ina strip line the fundamental mode 

(a) is transverse electromagnetic 

(b) is transverse electric 

(c) is transverse magnetic 

(d) has longitudinal components of electric 
and magnetic field. 


16. Ifa waveguide is left open at the end the 
open end acts as 

(a) an open circuit 

(b) a short circuit 

(c) a matched load 

(d) a load giving a moderate mismatch. 


Answers and comments, page 239. 


ESRO II in Orbit 


The European Space Research Organization’s 
ESRO II, now called Iris, is now in an orbit 
very close to the planned one, inclined 97.2° 
to the equator, with an apogee of 1068km, a 
perigee of 326km and a period of 89.9 
minutes. It was successfully launched on 
May 16th from the Californian Vandenberg 
range. This, of course, is the second attempt 
to get ESRO II space borne, the first attempt 
last year ended in failure due to a malfunc- 
tion of the launch vehicle. The orbit will 
keep Iris in continuous sunlight for 192 
days, ideal for its mission to study the energy 
levels and spectral distribution of solar and 
cosmic radiation. | 

The data transmitted from satellite is 
being received by the American N.A.S.A. 
organization and the French C.N.E.S. 
ground stations, the Norwegian station at 
Tromso and the stations comprising the 
ESTRACK network—the latter being in 
operation for the first time. 
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Literature Received 


‘Electrons in Shadow-mask Colour Tubes”’ is the title of a booklet 
produced by Mazda for service technicians. The booklet is well written and 
contains a number of black and white as well as colour illustrations. It is one 
of a series of “Electrons in . . .” booklets that are available from Mazda 
Publicity Department, Thorn-AEI, Radio Valves and Tubes Ltd., 7 Soho 
Square, London W.1. The titles available are: ‘‘. .. Diodes” (1s); *‘. .. Triodes” 
(2s); “. . . Screen Grids and Pentodes” (1s); “. . . Beam Tetrodes” (1s); 
‘,.. Picture Tubes” (2s); “‘. .. Shadow-mask Colour Tubes” (3s 6d). 


Two picoameters for measurements in the range 107? to 10"'*A are described 
in an engineering note received from Keithley Instruments, 28775 Aurora 
Road, Cleveland, Ohio 44139. 

WwW380 for further details 


Data on selenium rectifiers, selenium surge suppressors, thyristors and 
general purpose fast switching power transistors manufactured by the 
Westinghouse Brake and Signal Co. Ltd., 82 York Way, Kings Cross, London 
W.1, is contained in a series of leaflets published by them. 

WW381 for further details 


Users of operational amplifiers will be interested in a 37-page application 
note available from Analog Devices, 221 Fifth Street, Cambridge, Mass. 
02142, U.S.A. Called ‘Evolution from Operational Amplifier to Data 
Amplifier”, it discusses common mode errors in various operational amplifier 
and date acquisition circuits. 

WW382 for further details 


The safeguarding of electrical and electronic circuits using s.c.r. protec- 
tion systems is the subject covered in the March 1968 Airpax Technical 
Journal produced by Airpax Electronics Inc., Cambridge, Maryland, Fort 
Lauderdale, Florida. The double threshold electronics delay and the 
“crowbar” circuit breaker system are discussed. 

WW383 for further details 


Potentiometric indicating controllers, regulators and indicators, alarm 
scanners, strip chart controllers, thyristor control units and a range of 
transducers are described in a short form brochure available from Ether Ltd, 
Caxton Way, Stevenage, Herts. 

WW384 for further details 


Mullard have published two new booklets entitled ‘‘An Introduction to 
Nuclear Radiations and their Detection” and ‘‘Germanium and Silicon 
Radiation Detectors’’. The first booklet explains what radiation is, how it 
is produced and how it is detected. The second describes a range of radiation 
detectors and gives hints and application notes. Mullard Ltd, Mullard House, 
Torrington Place, London W.C.1. 

WW3385 for further details 


Technical data and application information relating to Keithley Instruments 
Incorporated’s models 300, 301, 301k and 302 electrometer operational 
amplifiers are given as a booklet obtainable from them at 28775 Aurora Road, 
Cleveland, Ohio 44139. 

WW386 for further details 


A range of photoelectric control equipment and associated light sources are 
described in a leaflet from Donovan Electrical Co. Ltd., Electronics Division, 
Birmingham 33. 

WW387 for further details 


No. 20 in the educational electronic experiments series describes a 
thyristor circuit for light control. Mullard Ltd, Mullard House, Torrington 
Place, London W.C.1. | 

WW388 for further details 
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A high-quålity record turntable manufactured by the German company 
Perpetuum-Ebner is described in a leaflet obtainable from their agents in this 
country Highgate Acoustics, 184-188 Great Portland Street, London W.1. 
The turntable has a number of interesting features and costs 49gn in this 
country. 

WW389 for further details 


Modules containing s.c.rs intended for relay replacement where a.c. 
current through inductive loads has to be switched are covered in a leaflet 
from Hird-Brown Ltd, Bolton, Lancashire. The modules will handle up to 
2A at 240V a.c. at a maximum continuous rate of 100 times/sec with a 50Hz 
supply: Normally open, normally closed and change over versions are available. 
WwW390 for further details 


| Plugs, sockets, valveholder terminal pins, fuse holders and switches 


are some of the items included in the radio, electronic and electrical 
components catalogue of standard parts released by United-Carr Supplies Ltd, 
Clifton Works, Frederick Road, Stapleford, Nottingham. 

WwW391 for further details 


The latest edition of a catalogue describing equipment in the Japanese Eagle 
range is now available from B. Adler & Sons (Radio) Ltd., 32a Coptic Street, 
London W.C.1. The catalogue includes details of audio gear, test equipment, 
teaching kits and electronic components. The catalogue costs 5s, although it 
can be obtained free by certain organizations. 


H.F. Predictions —July 


The charts show median standard MUF, optimum traffic frequency and 
lowest usable frequency for reception in this country. The LUFs shown 
were calculated by Cable and Wireless Ltd. for specific point-to-point 
telegraph circuits. Those for high-power broadcasting will be very similar 
but for amateur transmissions, where e.r.ps are much lower, will be several 
MHz higher. 

The value of Ionospheric Index (IF2) used for the predictions was 133. It 
now seems that a more accurate estimate is 124 though this would cause 
only a slight reduction in MUF. More generally it reflects the relative lowness 
of the current sunspot maximum period. The actual maximum is not well 
defined so we can expect the pattern of frequency usage over the past 
twelve months to be repeated in the coming year. 
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New Products 


Fingerboards 


Fingerboards are plain panels pre-punched, made 
of s.r.b.p., with a O.lin. matrix which conveni- 
ently lines up with the connections of dual-in-line 
integrated circuits. The fingers are hard gold- 
plated and the card can be plugged into 0.1in. 
pitch edge connectors having a similar number 
of contacts. Standard fingerboards available from 


Vero Electronics are profiled to fit Ultra edge 
connectors which are also available from Vero. 
The standard range of Vero terminal pins for use 
in 0.052in. diameter holes can be used for 
anchoring point-to-point wiring on the boards. 
Vero Electronics Ltd., Chandler’s Ford, Hamp- 
shire. 

W.W. 307 for further details. 


Modular Radar System 


In producing their S600 system of radar trans- 
mitter/receivers, aerials and data processing units, 
which can be assembled together in many con- 
figurations, Marconi have shown great economy 
and emphatic practical good sense. Careful in- 
vestigation of military radar requirements showed 
that the plan radar and height-finder com- 
bination is very accurate, and cheaper than other 
techniques. The result is a combination of four 
basic transmitter/receivers, and several aerial 
types. The transmitters operate in the C-, S-, and 
L- bands at 1 or 2 MW and can be used with 
different sizes of mobile or static surveillance 
aerials, and a mobile nodding height-finder. l 

Each transmitter/receiver employs integrated 
semiconductor circuitry to achieve compactness 
and greater reliability, and the newly designed 
magnetron: is vapour cooled. Clutter suppression 
in excess of 40dB has been achieved by use of two 
separate cancellation circuits. Signals received are 
stored and compared with the next set coming in. 
Any which have not altered in phase are removed. 
Such cancellation is dependent on transmitter 
stability, and the use of a new quartz delay cell 
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and a special trigger mechanism have eliminated 
the need for constant adjustment. 

Conventional moving target indicators fail to 
detect aircraft moving at certain slow speeds, but 
in the S600 series equipment the pulse repetition 
frequency of the radar signal is staggered, giving 
simultaneous operation on two or more pulse 
repetition frequencies which can be chosen to 
raise the ‘blind speeds’ above Mach 2. A pulse 
discriminator can be employed to reject signals 
received from other radar systems operating on 
adjacent radio frequencies by accepting only 
signals of the correct pulse length and repetition 
frequency. 

The aerials, which between them meet all 
known requirements, employ an advanced type of 
feed system known as ‘squintless feed’, providing 
accurate signal distribution over the aerial reflector 
surface and permitting the use of different fre- 
quencies. Multiplexers allow several transmitters 
to be fed into a single aerial. A new feature of this 
equipment is automatic height extraction from the 
C-band height finder. . 

Advanced display facilities are part of the S600 
system. High definition cathode ray tubes can be 
built into a large number of different arrange- 
ments. 

Also, communication systems, fully compatible 
with the S600 system can be supplied as part of 
a comprehensive scheme. Marconi Company, 
Chelmsford, Essex. 

W.W. 320 for further details. 


Mouldings Deflash Equipment 


Although the point where the metal connecting 
pins emerge from encapsulated mouldings should 
be perfectly clean to ensure good contact, there 
is usually at least 0.3cm of plastics film which 
adheres to the pins as the mouldings come off the 
press. A method of removing this flash from all 
types of thermoset plastic mouldings has been 
developed by G.I.E., of Ottley, Yorkshire, using 
their Powerblast mark 1 which is particularly 
suitable for treating “‘runs” of transistors. Time 
taken is approximately 150 mouldings every 60 
second cycle. Guyson Industrial Equipment Ltd., 
North Avenue, Ottley, Yorkshire. 

W.W. 309 for further details 


Precision Load Cell 


The exacting demands of high accuracy load 
weighing are met by the Bofors (Sweden) load 
cell LPM-—1, designed for measuring loads of up 
to 50 tons in conjunction with electronic scales. 
Of sturdy construction, with side-reinforced and 
hermetically sealed prismatic billet, the cell is 
suitable for use under adverse industrial con- 


ditions and will withstand 100% overload with- 
out mechanical damage. Its accuracy is based on 
the use of high grade foil strain gauges. Calibra- 
tion can be carried out over a wide range of 
temperatures using shunt resistance. U.K. agents: 
Guest Electronics Ltd., Nicholas House, Brigstock 
Road, Thornton Heath, Surrey, CR4 7JA. 

W.W. 316 for further details. 


Low-distortion Oscillator 


Continuous frequency coverage from 1.5Hz to 
150kHz is given by an _ all-silicon transistor, 
low-distortion oscillator, model STW150, from 
H H Electronic of Cambridge. This is a self- 
contained instrument in an anodized aluminium 
case with carrying handle, using a horizontal 
frequency scale with an effective length of 
125cm. In addition to the standard built-in 
stabilized mains power pack, the STW150 can 
be supplied with nickel cadmium cells, recharge- 
able from she power pack, or with PP9 dry 
batteries. Design features include frequency 
stability of < 0.05% drift per °C and < 0.3% 
for +10% mains supply variation and 0.05% 
distortion over the total frequency range. Output 
voltage is 2.2V r.m.s. at 600Q with switched, 
plus continuously variable, attenuation to 60dB. 
Output voltage variation is < 1% over the 
frequency range and square-wave rise time is 
1.5u sec. The instrument measures 293 X 89 x 
175mm. HH Electronic, 147 High Street, 
Cambridge. 

W.W. 301 for further details. 


Digital Timers 


Two general purpose digital time measuring 
instruments which employ silicon microcircuits 
and semiconductors throughout have been intro- 
duced by Venner Electronics. The TSA6614 
(four digit) and TSA6616 (six digit) are identical 
except that the former measures 10us to 
1,000 sec, with time units 10us to 100ms in 
decade steps, and the six digit instrument ls to 
10,000 ‘sec, with time units lus to 10ms in 
decade steps. The degree of crystal accuracy is 
the only other difference m specification. Pro- 
vision has been made for start/stop from 
positive or negative contact closures, and contact 
bounce suppression circuits are incorporated. 
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Trigger circuits ensure accuracy virtually irre- 
spective of the input signal rise time, so that if 
required the instruments can be operated by 
sine waves. Minimum and maximum pulse input 
amplitudes are 0.5V peak and 250V peak, with 
maximum d.c. input of 400V. Display time is 
0.5 sec to 5 sec or infinite. Power supplies 
necessary are 100—120V or 200—250V, 40/60Hz. 
Each type measures 270mm wide, 133mm high 
and 305mm deep. Weight is 5.7kg. Prices £165 
(four digit); £210 (six digit). Print out in 1248bcd 
form, suitable for the Venner TSA301 serializer, 
is available additionally at a cost of £50 and 
£65 respectively. Venner Electronics Ltd., 
Kingston By-pass, New Malden, Surrey. 

W.W. 308 for further details, 


Moving-coil Controller 


A two-level controller giving an on-off signal 
plus continuous indication, with the control 
points fully adjustable over the range of the 
instrument, has been announced by Sangamo 
Weston. The controller, model S509, operates 
photo-electrically; a flat shutter attached to the 
indicating system interrupts the light falling on 
two photo-resistive cells which are separately 
mounted on adjustable arms with set-point 
indication. The resultant resistance change is 
detected by a transistor circuit which energizes 
the corresponding control relay. The controller 
operates directly off any electrical quantity which 


may be measured with a permanent magnet 
moving coil instrument and provides an on-off 
signal at the control point-settings. Accuracy 
of indication, set-point accuracy and minimum 
set-point separation are all at +1% of f.s.d. 


Supply voltage is 200—250V or 100~-125V, 
50Hz and the control relays are: single-pole, 
change-over contacts rated at 1A non-inductive 
load at 250V a.c. The controller can be supplied 
in a variety of relay operation modes. Preferred 
meter ranges are 0—100, 0—200 and 0—500wA, 
and 0—1, 0-2, 0-5 and 0—10mA. Other ranges 
can be supplied on request. Sangamo Weston 
Ltd., Great Cambridge Road, Enfield, Middle- 
sex. 

W.W. 312 for further details. 


Encoder for Analogue 
Measurements 


A new miniature optical encoder for registering 
shaft-angles and rotational movement is an- 
nounced by Tekmar Electronics of Sweden. Only 
35mm in diameter, the 35A encoder provides a 
simple means of translating rotational movements 
into electrical pulses suitable for digital display, 
recorder or further data-processing systems. 
Typical applications include the measurement of 
speed and acceleration of motors, tape transports, 
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and control of machine tools, process control 
systems etc. The built-in amplifier is designed to 
provide a high-to-peak signal (2.5V to 10V). 
The operating principle utilizes the interruption 
of a beam of light projected through a rotating 
and a static disc. This system produces four 
signals phased at 90° which are detected by 
four light sensors coupled in push-pull. Electrical 
output of the sensors appears as two signals 
phased at 90° which can be coupled externally for 
electronic measurement. The light sensors are 
designed to view large areas, which, combined 
with push-pull operation, compensates for errors 
arising from pattern imperfections, mechanical 
misalignment, bearing wear, lamp intensity and 
ambient temperature. Tekmar Electronics Lid., 
7 & 8 Dyer’s Buildings, Holborn, London E.C.1. 
W.W. 310 for further details. 


Ceramic Variable Capacitors 


A new metal /ceramic capacitor type UC650 /30 / 
150J was recently added to the range of vacuum 
variable capacitors made by English Electric Valve 
Co. It has a capacitance range of 30 to 650pF, 
maximum r.f. peak working voltage of 30kV and 
maximum r.f. current rating (r.m.s.) of 150A at 
frequencies up to 27MHz. Operation in ambient 
temperatures. up to 55°C maximum with 


natural cooling is permissible. Overall length of 


the capacitor is 307.3mm and diameter 182.9mm. 
English Electric Valve Co. Ltd., Chelmsford, 
Essex. 

W.W. 305 for further details. 
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Two New I.Cs 


Two new t.t.l. integrated circuits recently intro- 
duced by Mullard can, with decade counter type 
FJJ141 and a numerical indicator tube, form a 
decade counting unit with storage facilities and 
read-out. The new circuits are a quadruple 
bistable latch, type FJJ181, and a b.c.d.-to-decimal 
converter decoder-driver, type FJL101. Both 
integrated circuits operate with a supply voltage 
of 5V, have low power consumption: and can 
be used in counting circuits with speeds up to 
10MHz. = 

Type FJ181 has Q and Q outputs, and is 
designed primarily as a temporary store for 
binary information. Consequently, with its hold- 
off ability, it facilitates the storage of a pre- 
determined number, allows it to be displayed, 
and maintains the display during the next 
counting period. The FJJ181 is enclosed in a 
16-pin dual-in-line encapsulation. 

I.C. type FJL101 incorporates ten output 
transistors for use as drivers for a numerical 
indicator tube. Although designed for use in de- 
coding circuits, it is also suitable for d.c. switching 
of components such as miniature lamps and relays. 
The FJL101 is also enclosed in a 16-pin dual-in- 
line encapsulation; its b.c.d. connecting pins are 
positioned to match the positions of the appropriate 
pins of the FJJ181. 

W.W. 315 for further details. 


Solid-state Sweep Generator 


A new solid-state sweep and marker generator 
type 1483B, suitable for the design, testing and 
alignment of u.h.f. television receivers is now 


available from Kay Electric, of New Jersey. 
Covering the frequency range 440—960MHz, the 
instrument is provided with two sweep widths: 
wide range 520MHz, and narrow range 5-60MHz, 
with built-in attenuators and markers. A full 0.5V 
r.m.s. output is provided over the entire fre- 
quency range and sweep width can be varied 
by a front panel control. Kay Electric Co., Maple 
Avenue, Pine Brook, New Jersey. 

W.W. 314 for further details. 


Transistor Curve Tracer 


Dynamic characteristic curves of a wide variety 
of semiconductor diodes and transistors, includ- 
ing four-terminal f.e.ts and m.o.s.ts, can be 
displayed with a new Philips curve tracer type 
PM6507, announced by M.E.L. Employing solid 
state circuitry, the tracer caters for collector 
currents of up to 20A and for diode voltages as 
high as 3,000V peak. Leakage currents as low as 
0.005uA will produce a deflection of 1cm. 
Measurements which can be made are: collector 
voltage and current; base voltage and current in 
common emitter circuit; and emitter voltage and 
current in common base circuit. Also breakdown 
voltage and leakage current. Curves are displayed 
on a 10 x 12cm c.r.t. 

Features include variable duty cycle test 
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pulses to ensure low thermal loading, facilities for 
displaying curves in families or individually, and 
the capability of inverting or reversing the display. 


Operation is frorn the mains. The M.E.L. 
Equipment Co. Ltd., Manor Royal, Crawley, 
Sussex. 

W.W. 317 for further details. 


New Solder for Industrial 
Users 


A new concept in solder for soldering machines 
and baths is claimed by Multicore Solders, of 
Hemel Hempstead. Originally developed to meet 
the stringent requirements of some U.S.A. electro- 
nics manufacturers, the new solder, called “Ex- 
trusol”, will shortly become available to U.K. 
users. From alloys compounded under careful 
comtrol, the solder bars, instead of being cast, 
form the centre of an extruded trapezium section 
so that any oxide is retained in the extrusion press. 
This process also obviates segregation of the metals 
which often occurs during casting. After extrusion, 
the bars are enclosed in plastic seals to prevent 
contamination during the period between 
manufacture and use. Bars are available in 1lb 
and 2lb sizes. 

Extrusol is claimed to be substantially free of 
oxides, sulphides and other undesirable elements. 
Multicore Solders Ltd., Marylands Avenue, Hemel 
Hempstead, Herts. 

WW 321 for further details. , 


D.C. Supply Modules 


Compact d.c. power supplies in a range of 54 
units from 1—30V and 1—5A have been produced 
by Weir Electronics. These units are designed for 
working with integrated-circuit instruments and 
systems, and are provided with current/voltage 
overload safeguards. Modules are available in 
three versions; (1) OCAR range (overload current 
auto reset), (2) CCL range (constant current 
limited) and (3) OCT range (overload current 
trip) giving alternative overload protection 
according to user requirements. All modules can 
be supplied with or without a device called “‘crow- 
bar’, a high-speed electronic trip operating 
within 10us to reduce the output to below 1V. A 
7V 1A unit with “crowbar” costs £24. Stabiliza- 
tion is quoted as better than 0.01% for 10% 
mains supply change, and transient recovery time 
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as less than 0.02%- per °C. Instantaneous 
compensation for supply lead volts drop ensures 
effective voltage regulation when the load is 
remote from the supply module. For higher 
current applications, provision is made for 
modules to be paralleled. Weir Electronics Ltd., 
Durban Road, Bognor Regis, Sussex. 

W.W. 311 for further details. 


Logic System 


Nanologic 150 by Chronetics Inc., Mount Vernon, 
New York, is a second generation analogue / 
digital data handling system for logic and 
counting applications in high energy physics, 
capable of operation with random (asynchronous) 
pulse inputs in excess of 200MHz. In addition to 
a variety of logic modules, the system includes 
dead-timeless discriminators, d.c. coupled pulse 
amplifiers, linear gate and stretcher-hold unit, 
100MHz decade prescaler, etc. The selection of 
functions incorporated in each of the various 
modules enables a complete logic system to be 
assembled with, it is claimed, a substantially 
lower total number of modules than has hereto- 
fore been possible. Features include, 200MHz 
operation, d.c. coupled throughout, + 100V pro- 


tection for all inputs, continuously adjustable 
output widths, 1.5ns coincidence resolution, Sns 
pulse burst resolution, and temperature coefficient 
of less than 0.1%/°C. U.K. agents—Claude 
Lyons Ltd., Instruments Division, Hoddesdon, 
Herts. 

W.W. 303 for further details. 


Transient Voltage Indicators 


Designed to indicate the presence of voltage 
transients above a preset selectable level, two new 
instruments with voltage ranges of 100—30,000V 
have been announced by Solitron Devices, of New 
York. Both models are for 115V a.c. mains 
operation but they also have self-contained, nickel- 
cadmium batteries and are provided with a 


charging circuit controlled by a front panel 


switch. Model V200 indicator employs transitors 
throughout and features full-scale voltage ranges 
from 100V to 30,000V direct reading, extendable 
to 60,000V with an accessory adaptor. Input 
impedance is 5,000Q/V and inpui polarity is 
selected by a front panel control. The presence of 
a transient voltage which exceeds that preset 
level is shown by a front panel indicator, with 
an accuracy of +2% of full scale. 


Model V210 is similar to the V200 except 
that this instrurnent includes a counter for 
recording the number of times a transient voltage 
exceeds the preset level. Solitron Devices Inc., 
256 Oak Tree Road, Tappan, New York, 10983. 
U.K. agent: David M. Holmes, 9a High Street, 
Bromley, Kent. 

W.W. 319 for further details 


Small Crystal Filters 

Exceptionally small crystal filters for v.h.f./u.h.f. 
equipment have been added to the range of filters 
made by M.E.L. for fixed and mobile communica- 
tions equipment. Measuring approximately 3.8 X 
19 X 1.9cm the new filters occupy less than 
16cm? (lin?) and cover the frequencies 10.4 and 
11.5MHz, with bandwidths of 7.5, 15, 30 and 
35Hz. They all operate over the wide temperature 
range of —40 to + 80°C with attenuation greater 
than 85dB in the stopbands. The M.E.L. Equip- 
ment Co. Ltd., Manor Royal, Crawley, Sussex. 
W.W. 322 for further details. 


Two-phase Voltmeter 


Bridge measurements with simultaneous in-phase 
and quadrature null detection, and high sensi- 
tivity measurements of inductance, capacitance 
and resistance are possible using a new two-phase 
sensitive voltmeter by A.S.L. The instrument 
can also be useful in any application calling for 
the recovery of signals buried in noise, and where 
a reference signal is available. Signals as small as 
10° of white noise level and 10° of mains 
frequency hum can be recovered. A very high 
input impedance with low noise is achieved by 
the use of a nuvistor input stage. 

Freedom from ringing is provided by RC 
filters, without phase errors due to filtering, and 
allowing a fast recovery, an important require- 
ment in bridge detection systems. Overall gain is 
120dB plus 20dB in each channel, and sensitivity 
with a’suitable input transformer is typically 0.1nV 
f.s.d. from a 10Q source. The in-phase and 
quadrature components are indicated simul- 
taneously on front panel meters and outputs are 
available for external recording. A third meter is 
provided to indicate total signal strength and 
give warning of excessive overload. Automatic 
Systems Laboratories Ltd., Construction House, 
Grovebury Road, Leighton Buzzard, Bedford- 
shire. l 
W.W. 313 for further details. 
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World of Amateur Radio 


Licence fees 
Rumour is rife that a 50% increase in the 
U.K. amateur licence fee can be expected 
very shortly. The present fee is £2 per 
annum for the standard Amateur (Sound) 
Licence plus an additional {1 per annum for 
the Amateur (Mobile) Licence. If the fee is 
increased to £3 or more the time would seem 
to be opportune for the Post Office to an- 
nounce that the standard licence fee will 
automatically authorize mobile operation at 
no additional cost to the licensee. 
Representatives of Canadian amateurs 
recently met officials of the Canadian De- 
partment of Transport to protest against the 
400% increase in the licence fee announced, 
without notice, on April 1st. The amateurs 
put forward various suggestions for effect- 
ing economies in administering the amateur 
service it having been argued by the govern- 
ment officials that the income received from 
amateur licences (about $30,000 per an- 
num) was less than one quarter the amount 
spent on administration. Amateur organiza- 
tions are preparing briefs to be submitted to 
the Canadian Cabinet with a request that 
the very considerable increase, from $2.50 to 
$ 10.00 per annum, be reconsidered. 


The late Ness Edwards 
The British Amateur Television Club owes 
much of the practical side of its development 


to the late Ness Edwards, P.C., M.P., whose ~ 


death occurred early in May. During his 
term of office as Postmaster General he 
visited the 1950 R.S.G.B. Amateur Radio 
Exhibition and was considerably impressed 
by what he saw on the B.A.T.C. stand. In the 
course of discussions the P.M.G. discovered 
that amateur television progress was being 
thwarted by the reluctance of the Post Office 
to grant permission for television equipment 
to be operated on frequencies in the 420- 
460 MHz band because it was believed that 
the transmissions would interfere with radio 
altimeters. On learning of the official objec- 
tions and listening to arguments advanced by 
Society and Club officials he arranged for a 
Hastings aircraft of Coastal Command to 
carry out a series of tests over London and 
the Home Counties with two amateur televi- 
sion stations transmitting in the 420-460 
MHz band. The tests proved—as had been 
suspected—-that there was no danger of in- 
terference to radio altimeters with the result 
that shortly afterwards the Amateur Televi- 
sion hcence was amended to permit operation 
in the 70cm band. Prior to that date 
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amateur television had been confined to the 
1300MHz and higher frequency bands. 
Today there are about 200 amateur televi- 
sion stations in the United Kingdom with call 
signs in the series beginning G6AAA /T. 


Beacon News 

A beacon station is now operational on 
145.995MHz beaming north from Thurso, 
Caithness, Scotland, for auroral reflection 
investigations. Reports of the reception of 
signals from the beacon whether by auroral 
or tropospheric propagation should be sent 
to the R.S.G.B. Scientific Studies Com- 
mittee, 28 Little Russell Street, London 
W.C.1. Plans are in hand to bring a 7OMHz 
beacon into operation shortly. 

The Radio Society of Rhodesia (P.O. Box 
2377, Salisbury), report that a beacon trans- 
mitter (ZE1AZE) is now operating on 
69.998MHz with an r.f. output of 30 watts. 
The carrier is interrupted with 500Hz f.s.k. 
at 18 w.p.m. ) 

Due to the difficulty of maintaining full 
Operation once the responsible operator had 
returned to the United Kingdom, the St. 
Helena beacon station ZD7WR_ on 
28.993MHz closed down in April. 


Another Moon-bounce Success. Peter 
Blair, G3LTF, of Galleywood, near Chelms- 
ford, Essex, added yet another ‘first’ to his 
already considerable list of record achieve- 
ments when he established two-way contact 
by moon-bounce reflection (earth-moon- 
earth) with the U.S. East Coast amateur 
station W2NFA on April 14th. The contact 
began at 00.20 and ended an hour later; the 
frequency used being 1296MHz (23cm). A 
second contact was made the next day. Mr. 
Blair was using a 15-ft dish with crossed 
dipoles and reflectors and his transmitter 
produced an r.f. output of about 100 watts. 
During the same series of tests he was 
successful in contacting Dr. Hans Lauber, 
HB9RG, the Swiss amateur. 


Third Party Communication. After many 
months of negotiation, authority has been 
granted for amateur stations in the United 
States and amateur stations operated by 


United States Forces personnel in West Berlin | 


to exchange third party communications. 
Eligible West Berlin stations can be identified 
by call signs such as DL4Q and DL5Q. 
Third party communication with amateur 
stations in other parts of Germany is not 
authorized by the U.S. Government. 


Four-metre Band Extended. Following 
negotiations between representatives of the 
R.S.G.B. and the G.P.O. it has been agreed to 
extend the 70MHz band used by amateurs 
in the United Kingdom by 75kHz. The new 
band is 675kHz wide and extends from 
70.025 to 70.7MHz. 


The National Eisteddfod of Wales is to be 
held in Barry during the period August Sth 
to 10th and to mark the occasion an amateur 
radio station, using the call GB3NEW, will 
be operated from an exhibition hall by 
members of the Radio Society of the Barry 
College of Further Education. It is planned 
to issue certificates to confirm contacts rather 
than QSL cards. ! 


R.S.G.B. Exhibition. The annual exhibi- 
tion organized by P. A. Thorogood, G4KD, 
on behalf of the Radio Society of Great 
Britain is to be held at the New Horticultu- 
ral Hall, London S.W.1, from October 2nd to 
Sth. ' 


New 2LO. The site of the amateur radio 
station to operate with the call GB2LO dur- 
ing the City of London Festival, to be held 
from July 8th to 20th, will be the Daily 
Mirror offices in Holborn Circus, a stone’s 


throw from 107 Hatton Garden the original 


meeting place of the London Wireless 
Club and Wireless Society of London in 
1913. 


Rugby Radio Club, which was affiliated to 
the Wireless Society of London in 1921, has 
recently been re-activated under the title 
Rugby and District Amateur Radio and 
Electronics Club. The inaugural meeting 
was held at St. John Ambulance Brigade 
Headquarters, Regent Place, Rugby, and an 
invitation is extended to licensed radio 
amateurs and interested listeners in the ‘area 
to contact R. T. Craxton, G3IKL, 103 Clif- 
ton Road, Rugby, or L. Austin, G3CYH, 12 
Whittle Close, Bawnmore Road, Bilton, Rug- 
by, for details of future meetings. 


Canadian Radio Teletype. The Canadian 
Amateur Radio Teletype Group 
(C.A.R.T.G.) will again sponsor a World 
Wide RITY DX Sweepstake during the 
weekend October 5Sth/6th. This go-ahead 
organization is responsible for the operation 
of VE3RTT (which puts out news and infor- 
mation about radio teletype from all parts of 
the world) and for RTTY-News (published 
monthly from 85 Fifeshire Road, 
Willowdale, Ontario, Canada). 


Antique Equipment Wanted. Douglas 
Byrne, G3KPO, who is honorary secretary of 
the Peterborough Amateur Radio Society, is 
anxious to acquire wireless equipment, 
books and periodicals from the 1920 era, as 
the Society is in the process of forming a 
museum of wireless antiques. The antiques 
will be featured on a stand—“‘‘Wireless in the 
Twenties”—at an exhibition to be arranged 
in connection with a mobile rally on the 
banks of the River Nene, at Peterborough on 
September 2nd. Mr. Byrne’s address is Jersey 
House, Eye, Peterborough. 


JOHN CLARRICOATS G6CL 
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Answers to 
‘Test Your 
Knowledge’ —) 


Questions on page 233. 


1. (a). Coaxial cable is used at the lower microwave 
frequencies. Waveguide is used from about 3GHz to 
about 30GHz. Dielectric rod is convenient to use for 
microwave transmission at the highest frequencies. 
Twin transmission line radiates far too much to be any 
use above a few hundred MHz. 


2. (c). The dominant mode generally has the lowest 
attenuation at frequencies at which other modes can 
propagate, but not always. 


3. (d). An electric field which terminates at a wall is 
associated with charge in the surface; a magnetic field 
tangential to a wall is associated with a current in the 
surface. 


4. (c). The dominant mode in rectangular guide is 


5. (a). 


6. (c). The skin depth at microwave frequencies is of 
the order of 0.001mm. Hence the inside surface of a 
waveguide must be clean and have a mirror finish. 


7. (d). The maximum bandwidth over which the domi- 
nant mode can be free from competing higher modes 
is one octave. This is only achieved if the narrow 
dimension is half the wide dimension or smaller. Power 
handling capacity increases and attenuation de- 
creases with increase of the narrow dimension. 


8. (b). Since microwave components are designed to 
operate on the dominant mode, energy in any other mode 
would not be correctly processed and would set up large 
standing waves. Where two modes can propagate at a 
given frequency, energy launched in one mode will 
inevitably be partly transferred into the other mode. 


9. (c). Fields are set up in the guide which fall in ampli- 
tude exponentially with distance, but have no phase lag 
with distance and hence do not propagate energy. The 
electric and magnetic fields are in phase quadrature, 
and thus store energy. 


10. (b). This fact is not contrary to the principles of 
special relativity because phase is not a material entity. 


11. (a). The formula 1/ A’g = 1/ »A?-— 1/ Arc 
applies to any waveguide. 


12. (d). Some modes of propagation of energy at a 
given frequency will occur in a high conductivity tube of 
any cross-sectional shape provided the dimensions are 
appropriate. 


13. (b). The mode cut off wavelengths are all functions 
of guide dimensions only. The cut off frequencies will 
of course be different because the dielectric alters the 
velocity of an electromagnetic plane wave. 


14. (d). The dominant mode in coax, is the TEM mode 
with zero cut off frequency. Higher order waveguide- 
type modes can propagate at frequencies where the 
diameter of the outer conductor is a significant fraction 
of the plane-wavelength. 


15. (a). 


16. (d). The open end of a waveguide has dimensions 
which are a significant fraction of a wavelength. Hence 
an open waveguide acts as a rather inefficient aerial 
radiating away about + of the incident energy and 
reflecting back the remainder. 


Wireless World, July 1968 


THE HOUSE OF BULGIN 


AT YOUR SERVICE 


BULGIN HAVE LED THE WORLD 


IN PRECISION COMPONENT 


DESIGN FOR OVER 40 YEARS 


Push Pull Switches—Valve Windows—Panel Indicators. 


Back of Panel Valve Holder—Tuning Coils—Wander 
Plugs. 


Key Operated Switches—Tape Aerlal—Battery Tester. 


Dial Light—Meter Pushes—Neutralising Condenser. 


Jack Plug and Socket—Quick Make and Break Toggle 
Switch. 


Crocodile Clips—Vernier Dials—Panel Knife Switches. 
Cable Plugs—Wall Jacks—Signal Bushes. 
Signal Lamps—Fuseholders—Mains Connectors. 


Wire Wound Resistors—Instrument Knobs—Fyges. 


Volume Controls—Test Prods—Aerial Safety Fuse/ 
Switch. 


Rotary Wafer Switches—Semi Rotary Snap Switches. 
Pilot Lamp Holders—-Aerial Arresters. 
Press Button Tuning Switches—Television Aerials. 


Three Colour Signal Lamp—Thermal Cut Out. 


Moisture Resisting Lamp Holders—Miniature Micro 
Switches. 


Surge Resisting Fuses. 
Sealed Service Signal Lamps—Twist Grip Test Prods. 


Legended Signal Lamps—Skeltonised Switches. 


Combined Signal Lamps and Switches—Secret Colour 
Lenses. 
Three Position Toggle Switches—Screened and Earthed 
Domina Connectors. 


Neon Indicating Fusé Holder—Lamp Extractors. 


Collet Fixing Knobs—Nine Way Legend Signal Lamps. 


Panel Mounting Battery Holders—Desk to Door Signal 
System. 
Alluminium Instrument Knobs—Mains Neon Legend 4{ 
Indicators. 


Eight Pole Connector—Switched Legend Indicator Unit. 


A SMALL SELECTION OF OUR PATENTS & REGD. DESIGN NUMBERS 


316756 
332040 
367145 
367266 
371018 
891373 
893156 
894358 
894560 
930330 


v 


867472 
867473 
869954 
874546 
886242 , 
472748 
478468 
480744 
706592 
708978 


791373 
801343 
802090 
811053 
811054 
379861 
382870 
389305 
394805 
413821 


828737 
845907 
849344 
849346 
862205 
18175/61 
19300/61 
19503/62 
30214/62 
4913/64 


A. F. BULGIN & CO. LTD., 


Bye Pass Rd., Barking, Essex. 
Tel: RIPpleway 5588 (12 lines) 


U.S.A. PAT. APP. 


186676 
1132224 


U.S.A. PATENTS 


2828372 
18175/61 
19300/61 
19503/62 
30214/62 

4913/64 


738422 
747185 


747250 
1071524 
1105822 


421548 
430095 
457667 
459628 
460507 


| MANUFACTURERS AND SUPPLIERS OF RADIO 


AND ELECTRONIC COMPONENTS TO 


+ ADMIRALTY MINISTRY OF WORKS 

| WAR OFFICE MINISTRY OF AVIATION 

| AIR MINISTRY MINISTRY OF SUPPLY 

| HOME OFFICE ` RESEARCH ESTABLISHMENTS 
| CROWN. AGENTS U.K.A.E.A. 


WW076 for further details 


B.B.C. 
G.P.O. 

LT.A. 
N.P.L. 
D.SLR. © 
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Real and imaginary 


By “Vector” 


Random thoughts 
from an exhibition 


The said exhibition being the I.E.A. But 
don’t worry. Pm not going to trespass upon 
the territory of my betters by attempting a 
blow-by-blow description of the equipment 
on show. What follows will be a hotch-potch 
of thoughts triggered off by the show; the 
key word is ‘random’, or as Roget puts it, 
chance, indetermination, fortuity, con- 
tingence, lottery, raffle, tombola, sweepstake, 
toss-up, etc. The old stream of con- 
sciousness lark in fact. 

First, a black mark to the organizers for 
their handling of the Interest and Function 
card situation. These cards were thrust on 
one and all in the exhibition approach corri- 
dor and were quite innocuous in themselves 
—demanding name of firm, area of interests 
and so on, the sort of information anyone 
would be pleased to give in the ordinary way. 
But along the corridor a string of notices 
carried a strong implication that entrance to 
the exhibition would be denied unless a 
completed form accompanied the admission 
ticket, thereby transforming what would 
have been a painless voluntary operation 
into something of a 1984-type edict from Big 
Brother. 

One result of this was that the approach 
walls were lined with dutiful citizens all 
trying to make their ball-point pens operate 
against the earth’s gravitational force be- 
cause there was no level surface available on 
which to write. Another was to arouse the 
bolshy in me, so that I reached the barrier: 
(and the final textual threat) with card un- 
completed and its. owner feeling more than a 
bit Sidney Cartonish. Anticlimax. The knife 
did not fall. No questions were asked; I was 
not hauled off to an underground torture 
chamber. The whole thing was a bluff. 

Now, there is nothing more disconcerting 
to a martyr than to be done out of his rights; 
so, safely inside the hall, I filled in the 
wretched card with fictional data and handed 
it in. I mention this in case someone at the 
H.Q. of the organizers is going mad trying 
to locate a Mr. P. A. Rameter who is a manu- 
facturer of tribifurcated microwidgets. 

With that minor chip off my shoulder it’s 
only fair to add that, to this observer at least, 
the exhibition itself was impressive and a 
credit to the organizers and exhibitors. These 
shows involve the dickens of a lot of hard 
work behind the scenes; a friend of mine who 
is a company exhibitions officer (but other- 
wise sound of mind) tells me that a 
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well-stirred-up hornets’ nest is a haven of 


tranquillity compared with an exhibition site 
on the night before opening. So, caps off, 
men, and pay due respect to the backroom 
boys and in particular your own company 
exhibitions bloke, who, amid all the turmoil, 
still finds time to utter a prayer that the rival 
stand just along the aisle may fall flat on its 
flamboyant fascia at the time of the opening 
ceremony. 

And while we’re in this expansive mood, 
spare a thought also for the staffs of the 
technical journals who, urged on by cruel 
editors armed with cats-o’-nine-tails, stagger 
from stand to stand—all of them—in order 
that non-visitant readers may get the picture. 
Thank Heaven I’m ‘excused boots’ on this 
chore. An all-electronics exhibition is bad 
enough, for goodness knows that field is now 
too wide for any one brain to cope with, but 
when the widest interpretations of instru- 
ments and automation have to be assimilated 
as well (as at the I.E.A. Exhibition)—enough 
said! 

Any one of the big stands at such an 
exhibition carries enough hardware and in- 
formation to keep one busy for several 
hours. But in these days of massive mergers 
and gargantuan groups it’s pleasant to see 
the little firms on the perimeter stands still 
holding their own; picking up the crumbs 
fallen from the rich man’s table maybe, but, 
let’s hope, profitable crumbs notwithstand- 
ing. Sheer size does not necessarily equate 
with efficiency or quality and the little man 
does an invaluable job in catering for that 
‘one-off special requirement which would 
be economically out of the question for big 
brother. It would be a sorry day if the chaps 
on the small stands were squeezed out of 
business or taken over. 

Easily the most significant aspect of the 
show—to my mind at any rate—was the 
strength of American representation, which 
increases every year. Now, make no mistake 
about it, the U.S. electronics industry means 
business; our business. It has mounted a 
three-pronged attack; the first is a direct 
assault upon European markets with manu- 
facturing plants built here, or on the Con- 
tinent, to form the bridge-heads; the second, 
a relatively under-cover operation, is the 
quiet acquisition of more and more financial 
interests in European firms. The third (which 
I strongly suspect but cannot prove) is 
strictly fifth column stuff. This consists of 


such tactics as presenting us with a few 
American contracts; not enough to affect 
our economy substantially but enough to 
lull us to sleep with the thought that, after 
all, British is best and always will be, no 
matter what. 

As Ive said before, no hard feelings on 
these scores. Within the framework of the 


_ Big Business code of ethics they are perfectly 


legitimate tactics. My plaint is that we don’t 
seem to realise that there js a war on; we 
continue to delude ourselves with mergers, 
pretentious meetings and symposia, inter- 
larded with the adoption of mystic cults 
enshrined in the name of efficiency, in the 
pious belief that it will all come right in the 
end. It will not come right. Even in this 
computer age there is still no effective sub- 
stitute for common sense and hard work, and 
this applies equally at all levels. i 

One or two correspondents have upbraid- 
ed me for the recent sideswipe at the manual» 
P.B.X. telephone situation. While their com- 
ments are much appreciated Pm still un- 
repentant. I know there are P.A.B.Xs avail- 
able (albeit mostly electro-mechanical) but 
the fact remains that the vast majority of 
business organizations still use manually 
operated boards. So until someone can show 
me an all-electronic P.A.B.X. which is in 
very wide use throughout this country I shall 
continue to maintain that here is potential 
business which the electronics industry is 
missing. There may well be excellent British 
all-electronic P.A.B.Xs on offer but if this is 
so, the manufacturers have not stirred their 
stumps to the point of convincing business 
houses that here is something they can’t 
afford to be without. 

Admirable as the I.E.A. exhibition may be 
in itself, as far as electronics is concerned it 
is a Closed oscillatory circuit, in the sense 
that both buyers and sellers are largely 
within the industry. This is fine as far as it 
goes, but electronics manufacture cannot 
feed on itself. It is a service industry and its 
markets lie with other industries and busi- 
nesses which have no interest whatever in 
electronics unless it can be shown that such 
devices will improve their profitability. Such 
people will not be found at the I.E.A. be- 
cause they don’t think in MHz and dB. We, 


for our part, blandly expect people from a 


ladies fashion house (for example) to come to 
a sudden realization that the manual P.B.X. 
they use is out of date and to turn up at 
one of our exhibitions and buy an electronic 
version. Life for the sales staff would be 
simple if it worked like that, but unfortu- 
nately it doesn’t. 


Fashion Footnote 


Full marks to the exhibitor (American, of 
course) for tumbling to the fact that even 
electronics engineers are human. He had a 
number of long-stemmed dollies walking 
around the show wearing silver dresses and 
boots to match. The hem-line was very mini 
and (it just so happened) embroidered on it 
at the back was the exhibitor’s name. All 
sales talk ceased whenever one passed a 
stand. If lady readers want more details of 
the dress your correspondent is able to de- 
scribe the hem-line minutely but is hazy 
regarding the rest. 
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SOLID STATE HIGH FIDELITY AUDIO EQUIPMENT 


POWER AMPLIFIERS — PRE-AMPLIFIERS/CONTROL UNITS — POWER SUPPLIES — BRITISH MADE 
@ MP3 mono preamplifier/control All systems complete with grey/silver panels and matching 
unit. £6/19/6, p.p. 3/-. silver knobs. 
f Audio Equipment developed from Dinsdale Mk. ll—each 
SP4-A mono-stereo version of unit or system will compare favourably with other pro- 
MP3. £11/19/6, p.p. 4/6. fessional equipment selling at much higher prices. Brief 
@ SP6-2 mono/stereo (takes mag. AAE Are GNON 
pick-up as well) £15/10/-, p.p. 5/-. Complete suggested systems: Price 
@ MPAI2/3 I2 watt amplifier, 3 to 5 5.0 p.p. 5/- 
ohm output. 10A, pp. aie IA | MP3+MPAI2/3+MU24 = £15.5.0 p.p 5j- 
@ MPAI2/I5 12 to 16 ohm. 12 watt 2A | MP3+MPAI2/I15+MU40 £16.0.0 p.p. 5/- 
Amplifier. £5/5/-, p.p. 2/6. 4 | MP3-+(2) MPAI2/I5+MU40 £21.2.6 p.p. 7/- 
MPA25 25-30 watt lifier f UFE PE SI marae oR ra 
Orie shar’ snesker. | TD, 6 | MP3-+MPA25+MU60 £18,15.0 p.p. 7/- 
Bp ae 8A | SP4-A-+(2) MPAI2/15-+MU40 £26.0.0 p.p. 8/6 
@ PS24/40 power supply for MPA — — 
12/3 and MPAI2/I5. -£3/12/6, 10 | SP6-2+(2) MPAI2/15+MU40 £29.5.0 p.p. 8/6 
.p. 3/-. e | e ct) a 
a 12A | SP4-A+(2) MPA25+(2) MU60 | £35.10.0 p.p. 10/- 
@ MU24/40 ae version. “a a CMe | BR oe 
£4/10/-, p.p. 3/6. 13 SP6-2-+ (2) MPA25+(2) MU60 £38.17.6 p.p. 10/- 
16 PAGE BROCHURE ON REQUEST No. 21 eaae -o 
i @ MU60 power supply for MPA25 THE FINEST VALUE IN HIGH FIDELITY—CHOOSE A SYSTEM 
All units sold separately. £4/17/6, p.p. 4/6. TO SUIT YOUR NEEDS AND SAVE POUNDS 
@ COMPLETE RANGE OF SUITABLE PLAYER DECKS, SPEAKERS AND TUNERS IN STOCK.—ASK FOR LATEST LIST 16 $ 
8-TRANSISTOR IN- TRANSISTOR 
NEW | TEGRATED 7 WATT Vor EPE TANER 


87/105 Mc/s Transistor Superhet. Geared tuning. Terrific 
quality and sensitivity. For valve or transistor amplifiers, 
4x34 XxX 2łin. Complete with dial plate. 5 Mullard Tran- 
sistors. Plus 4 Diodes. (Cabinet Assembly 20/- extra.) 


AMPLIFIER AND PRE- 
AMPLIFIER—MA7 WITH FULL BASE- 
TREBLE AND VOLUME CONTROLS 
A brilliant new design suitable for home or 


portable installations. Designed for use with tite £6.19.6 P.P. 2/6 
magnetic and crystal/ceramic cartridges, radio P. 2/ 
tuners, microphones. tape head replay and aux- 
iliary inputs. Output is for 3 to 16 ohm speakers. ASK FOR BROCHURE 3. 
It favours the user in so many ways—with fantastic power, with far greater 
adaptability, with freedom to operate it from batteries or mains power supply FM. STEREO DECODER 


unit (che new PS.20 is ideal for this), hi-fi installations, electronic guitars and organs, 
P.A. installations, intercom, systems, etc. This true 7-watt amplifier is supplied 
ready built, tested and guaranteed. For complete listening satisfaction. 
FOR ONLY £8/10/0. P.P.4/-. 


(OPTIONAL MAINS UNIT PS.20 62/6, P.P. 3/-). ILLUSTRATED BROCHURE No. 12. 
[Ri EE PP ASSES US NNR A NDA BITES ENACT EEE LTE TM LOE 


PORTABLE GEIGER COUNTERS z neiut pies ae Ap 
omplete Ki rice ° ° 
FOR MEASUREMENT OF ASK FOR BROCHURE 4. 
RADIO-ACTIVITY. | i m 
Supplied complete with instructions, haver- BUILD A QUALITY TAPE RECORDER with Martin Recordakits. 
sack, cables and probe. List price £70. OUR r % TWO-TRACK. Deck, Amplifier, Cabinet 


TED, COMPLETE and speaker. Complete kits with MICRO- 
PR anya aoe BATTERIES PHONE 7in. 1,200ft. tape, spare spool. 


ri £7. 10.0 Value ess, 36 gns. ni6 


7 Mullagd Transistors. Printed Circuit 
Design with Stereo Indicator. For use 
with any valve or transistor FM. Uses 
pot cares to Mullard design. Germanium 
and silicon transistors. As used by B.B.C. 
and G.P.O. 


Ke POST 10/-. k FOUR-TRACK. Deck, Amplifier, Cabinet 

gm and speaker. Complete kits with MICRO- 
ae) = SPARE BATTERIES 15/ PHONE 7in. !,200ft. tape, spare spool. 

mony eS P : Today’s P.P 

ou fi PAR POSTS Construction Valua £09, 39 gns. 22/6 

anm Manual Separately 2/6d. Ask for Brochure 6. Nothing else to buy! 

TRANSISTORS ee aa i ais ie 


COMPLETELY NEW 1968 LIST OF 1000 types available from stock. Send 
for your FREE COPY TODAY. (List No. 36.) 


GRAVINER FIRE DETECTOR UNIT 
Containing 931A Photo Multiplier and 


K S.C.R's from 5/- xæ POWER TRANSIT OS 5/ Network with Cold Cathode Relay—totally 
* FIELD EFFECT TRANSIS- k DIODES AND RECTIFIERS enclosed in metal case 4x3x2tin. Original 
TORS from 9/6 from 2/- price £74. 
30 page illustrated brochure as above including Valves and Quartz Crystals. I/- 
post paid. OUR PRICE, BRAND NEW £6 each, 
with data sheet. Limited quantity available. 
MAYFAIR ELECTRONIC 
DESIGNED BY 
PORTABLE ORGAN £ W. ROCHE 
W. Completely new 9th 
O PA AAAH Deferred terms available. CATA LOG U E cat 
COMPLETE KIT. 1968 Edition 
Deposit £29.19.0. 12 monthly Th t COMPREHENSIVE — 
payments of £7. CONCISE — CLEAR — COM- 300 BIG pages 
TOTAL £113.19.0 BUILT & PONENTS CATALOGUE. Com- 6,500 items 
TESTED. ; plete with 10/- worth discount 1,200 illustrations 


vouchers FREE WITH EVERY 
COPY. 


Deposit £36.8.0. & 12 monthly 


————— 


, payments of £9. Total £144.8.0. 32 pages of transistors and 
Build this instrument stage by stage TOTAL . semi - conductor devices, 
m roor own nome i j ORGAN valves and crystals. 
truly portable instrument for a 200 f ents and 
Fully TRANSISTORISED or ae * equipment. nea 
Fully TR è We carry a comprehen- k6 p 
iei i 5 pages of microphones, 
Carin tae < DEMONSTRATION. 99 sive stock oy ee decks and Hi-Fi equipment. 
13 NOTE PEDAL KIT £18.0.0 GNS. components for - POST 
P.P. 10/-. SISTOR AND VALVE Send today 8/ PAID 


EXPORT ENQUIRIES INVITED FREE PHASE designs. 
SEND FOR FULL DETAILS ON THESE BRITISH MADE PRODUCTS. FREE ON REQUEST 


7 | ONE STOP SHOPPING FOR WE CAN SUPPLY FROM STOCK MOST 
HENRY'S RADIO LTD. ~ ALL your requirements % zst srera or mum 


QUOTATION. 


303 EDGWARE ROAD, LONDON, W.2 ELECTRONIC COMPONENTS, ORGAN DEPT., MAIL ORDER DEPT. PHONE 01-723 1008/9 
OPEN MON.-SAT. 9 a.m.-6 p.m. 


ap 309 EDGWARE ROAD, LONDON, W.2 Hi-Fi DEPT., TEST EQUIPMENT, RECORD DECKS, PA, ETC. THURS.9 am.-1 p.m. 
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THE COMPLETELY 
NEW 1968 ELECTRONIQUES 
MANUAL 
12 HOBBIES SECTIONS PLUS 
OVER 12,000 COMPONENTS 
AND SPECIAL VOUCHER 
OFFERS COULD SAVE YOU 
£25 IF YOU BUY THE MANUAL 


NOW! The 1968 Hobbies Manual now contains 
* KNIGHTKITS—a famous American range of 
electronic easy-to-build kits. HALLICRAFTERS—the 
Number One name in communication equipment and 
radios. BOOKS—over 140 titles. AUDIO and HI-FI—a 
wide, wide range including famous names like Goodman, 
Sinclair, Sonotone, Acos, Discatron, etc., etc. HOME 
AND HOBBY—something for every member of the family 
—microscopes, telescopes, radio controlled equipment, 
garage door openers, experimental and educational kits, 


' etc. MOTORING—a special section with money-saving 


engine tuning kits, radios, seat belts, a car vacuum 
cleaner and many other useful accessories. SHORT 
WAVE LISTENING—exciting kits and finished equip- 
ment for world-wide reception. TEST EQUIPMENT AND 
TOOLS—a very wide range including multimeters, oscil- 
loscopes, signal generators, soldering irons, cutters, 
pliers, breadboarding kits, etc., etc. COMPONENTS— 
over 12,000 items from more than 100 manufacturers. 
The most comprehensive range available from a single 
source—now bigger than ever before. AMATEUR RADIO— 
the best of receivers, transceivers, aerial rotators, aerials, 
Qoilpax modules and lots more. ELECTRONIQUES 
PRODUCTS—boxes and assembly systems, transistor 
and valve Hamband and General Coverage tuners, crystal 
filter I.F. amplifiers, oscillators and other modules for 
effortless high performance. And finally SEMICON- 
DUCTORS AND VALVES—a new section of famous 
brand names like STC, RCA Newmarket and Brimar. 


p Enclosed isa cheque/postal order for 16/6 (which includes the 5/- pp) 
made payable to Electroniques (Prop. STC) Ltd. Please rush me 
my 960-page copy of the new 1968 Hobbies Manual. 


a 
a 
2 
5 
ai 
p 


ADDRESS 


Send this coupon quoting the special limited-period offer to: 
Electroniques (Prop. STC) Ltd., Edinburgh Way, Harlow, Essex. 


| 
i | 


electroniques 
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HOWELLS RADIO LTD. 
MINISTRY OF AVIATION INSPECTION APPROVED 


TRANSFORMERS 


STANDARD RANGE OR DESIGNED TO YOUR 
SPECIFICATION. 

0-50KVA, “C? CORE, PULSE, 3 PHASE, 6 PHASE, 
TOROIDS, ETC. 

Transformers for 20W Transistor Amplifier (W.W., Nov. 1966). 
Driver 22/6 Carr. 2/- 

Mains 29/6 Carr. 4/6 


L.P. Filter, Chassis Mounting 11/6. Carr. 1/-. 
L.P. Filter, Printed Circuit Mounting 14/6. Carr. 1/-. 


*MAINS TRANSFORMERS 


350-0-350 v. 60 mA., 6.3 v, 2 A. £1/15/-. Carr. 4/6. 

500 v. 300 mA. 6.3 v. 4 A., 6.3 v. 1 A. £3/12/6. Carr. 5/6. 
500-0-500 v. 0.25 A., 6.3 v. 4 Act., 6.3 v. 3 Act., 5 v. 3 A. 
£4/10/6. Carr. 6/6. 

525-0-525 v. 0.5 A., 6.3 v., 6 Act., 6.3 v., 6 Act., 5 v. 6 A. 
£5/5/-. Carr. 6/6. 


*LOW VOLTAGE 


30-0-30 v. 4 A. 
15 v.2 A. 


£2/5/6. Carr. 5/6. 
£1/12/6. Carr. 3/-. 
15 v. 6 A. £2/1/-. Carr. 4/6. 
15 v. 10A, £2/15/-. Carr. 5/6. 


TRANSISTOR POWER SUPPLY TRANSFORMER 
0-2-4-6-8-10-20-30-40-50 v. 2 A. £4/10/-. Carr. 6/-. 
*PRIMARIES 10-0-200-220-240 v. 


T RA a eA 


CHASSIS, CABINETS & PRECISION METALWORK 


ELECTRONICS — DEVELOPMENT & ASSEMBLY 


CASH WITH ORDERS PLEASE 


Carlton Street, Manchester 14, Lancashire 
TEL. (STD 061) 226-3411 
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PRECISION | 
PRESSINGS| 


SOG 
BORO AOS 
SM aCe ere 


Accurate 
components at 
competitive 
prices 


produced 
by progressive 
tooling and 


multiform | 
methods . Va 
SES 


JOHN SMITH LTD. 


209 SPON LANE * WEST BROMWICH: STAFFS. TEL. 021-553 2516 (3 LINES) 
WOODS LANE :CRADLEY HEATH * WARLEY -WORGCS. TEL. CR 69283 (3 LINES) 
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WIDELY ACCLAIMED AT THE 
1968 AUDIO FAIR 


and by ‘‘TAPE RECORDING MAGAZINE” too! 


= When demonstrated at the Audio Fair, the Q.14 delighted some of the 
world’s keenest and most critical listeners. It more than held its own against 
far more expensive loudspeakers, proving beyond all question that research 
and careful design could produce a loudspeaker for a remarkably low price. 
Now it is the turn of TAPE RECORDING MAGAZINE to praise this unique 
loudspeaker, and we give below extracts from a detailed review published in 
the June issue. Hear how a pair of Q.l4s in stereo give true ‘in-depth’ per- 
formance with complete freedom from listening fatigue. Why not hear it in 
your own home? Should it not please you, your money including cost of return 
post to this office will be refunded in full if purchased direct from Sinclair. 


‘The very finest value for money’ 


ie The Editor of Tape Recording Magazine writes in S| N C LAI R 


the June issue :— 


“....After a great deal of listening | have formed the 
positive and unshakeable opinion that in the Q.14 we 
have the very finest value for money it is possible to 
In the B & K graph lies the answer to the o 


a a a a] s a a buy. 
A brilliant advance in high fidelity design astonishing quality of these little fellows. My recom- 
The a ilo: pao Cag le di and pence sound chamber. iat mendation (to persons not ready to spend £100 or 
response from 60-16, z. Loading up to 14 watts. ohms impedance. ; : "R i : 
Brilliant transient response. Size 93” square on face. Finished black matt ists Heelies speakers) is to invest in Sinclair Q. lás and sit £7 1 Q 6 
with aluminium bar trim. Detachable pedestal base. back and enjoy them for the next few years. n m 


nowre cate r AAO i 
poo” 
y j} j i) 


SINCLAIR MICROMATIC 


The small 
| worlds versatile 
„| smallest amplifier 

radio with the 
enormous 


output 


COMBINED 12 WATT HI-FI AMP & PRE-AMP 


No constructors transistor amplifier has ever achieved such G to gai age 1dB, using r 
success as the Sinclair Z.12. It has fantastic power-to-size ~iass B output. input sensitivity — < m 
ratio, far greater adaptability, freedom to operate it from bat- RM ROUE aan AT 
i i l it (the PZ.4 is ideal for this) (24 w. 7 
teries or mains power supply uni ) (24 w. PEAK), 15 WATTS MUSIC 
ays re | nyw ere and the opportunity to obtain superb stereo reproduction for POWER (15 w. PEAK). Suitable for 
very little outlay. Countless thousands of Z.12s are in use 3-15Q loudspeakers. Two 3Q speakers 
You have only to use the amazing Micromatic throughout the world—in hi-fi, electronic music pacer e may be used in parallel. 
to realise how convenient it is to have this ` P.A., intercom systems, etc. This true 12 watt amplifier is 
smaller-than-a-matchbox radio with you supplied ready built, tested and guaranteed together with the et Ane 
always. It tunes over the M.W. band and has Z.12 manual which details control circuits enabling you to 
enormous power and range. High quality match the Z.12 to your precise requirements. 
magnetic earpiece assures superb repro- For complete listening satisfaction, use your Z.12 system with 89 / G 
rage p music ae speech. Size lfin. x Q.14 loudspeakers. 
ioin. X 4in. in black case with aluminium TE aE ae AB SANTEE 
z : SINCLAIR PZ.4 STABILISED SINCLAIR STEREO 25 GUARANTEE 
front panel and tuning control. Control/Pre-amp for Z.12 stereo system Should you not be 


POWER SUPPLY UNIT 


Sensitivity Mic. 2mV into completely satisfied with 
50kQ: P.U. —3 mV into 50kQ: your purchase when 
Radio —20 mV into 4.7KQ you receive it from us, 
Equalisation correct to within your money will be re- 
+1 dB on RIAA curve from 50 funded in full at once 
to 20,000 Hz. With brushed and and without question. 
polished aluminium front panel FULL SERVICE FA- 


- A heavy duty A.C. mains 
power supply unit deliv- 
ering 18 v. D.C. at 1.5A. 
Designed specially for 
assemblies using two 


BUILD IT OR BUY IT COMPLETE 
Complete kit Ready built 


including with mag- 
magnetic netic ear- | 
ear-piece and piece. 


instructions. Z.12s. Ready built and | with knobs to match. CILITIES AVAIL- 
Mallory Mercury Cell RM.675 (2 needed) each 2/9. e tested. 99/6 GUARANTEED. £9 TT iii ABRE TO A LL 
SINCLAIR RADIONICS LIMITED Poega nn a a M e e a 
To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE. 
ae NEW MARTET ROAD, CAMBRIDGE Please send POST FREE TA ENT EEEE PA EE E EEEN 
Tel.: OCA3 52996 i Sorbus OW Win wil are. “e. ero\wce lias, Bie: 8 Oho: SGlb Sun, wi OS w Awe le wy SNE ADDRESS oo ess Nee LLL. i 


e eer eee reer sos eee eee eer wee eee eee ew eee ee eee eee eee 


@ eee eto ooo soo eee eee eee eee ee wee we eee om wwe Oe HHO wee 


- For which | enclose cash/cheque/money order. W.W.768 
CE CC ATR COT NRA RR RN ROC ON od BRU RMN UAT AOU ees GUD Mion lite © 
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ASSIS and CASES 


Type N 


H. L. SMITH & CO. LTD. 


Electronic Components * Audio Equipment 
287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: 01-723 5891 


We shall be pleased to quote for all your component requirements. 


BLANK CHASSIS 


SAME DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE. 
(Maximum length 35in., depth Sin.) 


SEND FOR ILLUSTRATED LEAFLETS 
or order straight away, working out total area of material ALUMINIUM, SILVER HAMMERED FINISH 


required and referring to table below, which is for four-sided Type Size Price Type Size Price 
chassis in 16 s.w.g. aluminium. N 8x 6x 2* ...... 18/- W 12% 7 7 auu 37/6 
48 sq.in. 5/- [76 sq. in. 10/4 304sq.in. 15/8 N 6x63 ...... 17/6 W. ISOK Bocca 48/6 
80 sq: in. 6/4 208 sq. in. 11/8 336 sq. in. 17/- N°-4x4x2 ...... 11- 1 UXO our 29/- 
l12sq.in. 7/9 240 sq. in. 13/- 368sq.in. 18/4 U 4x 4x 4* iie T XLX I rri 45/- 
144sq.in. 9/- 272 sq. in. 14/4 and pro rata. U SL se Bb. xe 4L ae 17/ YT AEST RP scan ak 50/6 
P. & P. 3/-. P. & P. 3/6. P. & P. 4/6. U 2 2 a a OE T ee a ETT 53/6 
T 8x6x6 ...... 23/- Z 17x 10x9...... 72/6 
Discounts for quantities. More than 20 sizes kept in stock for U 91 x 74 x 34 24/- Z 19x 10x 8 78/- 
callers. eae U xIx? cesses 49|- “Height R 
FLANGES (żin., gin.), 6d. per bend. W 8x6x6 ...... 23/- Plus post and packing. 


STRENGTHENED CORNERS I/- each corner. 


PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g. (18 s.w.g. Type W removable front, Type Y all-screwed construction, Type Z 
5/3). Plus post and packing. removable back and front. 
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AVONCEL 
EQUIPMENT TROLLEYS 


Medium Duty from £17. Heavy 


Duty from £35. Wide range of 
Standard Models. Quick Delivery 


Special Models made to order. 


“AVONCEL” 
AVON COMMUNICATIONS & ELECTRONICS LTD 


318 BOURNEMOUTH (HURN) AIRPORT 
CHRISTCHURCH, HANTS. Tel. NORTHBOURNE 3774 (P.B.X.) 


6mm tubular midget 
flange S6/8 ca ; ; ; 
over-all Mas It is one of the many Vitality Instru- m 


besa IM ment and Indicator Lamps that are 
made in an unusually large number 
of types, ratings and sizes. It may be 
just what you need for an existing 
or new project. If not, another from 
the hundreds of types and ratings 
detailed in the Vitality Catalogue 
may well be. 


LONDON microphones 


Quality sound—at low cost 


The London Microphone range offers you quality microphones, 
good characteristics—and good looks, too, at remarkably little 
cost. All made in Britain. 


_ NEW to the range: LM 200S Dynamic car- 
.. dioid microphone. Balanced output. Like its 
.; counterpart, the LM 200, it eliminates unwanted 
background noise. Gives good recordings even 
under difficult conditions, but with this important 
extra—easily manipulated switch at point of 


*Many a product owes its success to the recording. 


i , nae oar sas ; Low imp. High imp. 
intelligent addition of an indicator light. LM 200S £519 6 £615 0 
LM 200 £4 19 6 £5 15 0 


LM 100 (Omni) £3 3 0 £3 18 6 
Home or overseas trade enquiries welcome. Write or ring for details: 


LONDON MICROPHONE CO. LTD. 
182/4 Campden Hill Road, London, W.8. 
Tel: 01-727 0711. Telex 23894 


VITALITY BULBS 


VITALITY BULBS LTD MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS 
BEETONS WAY, BURY ST. EDMUNDS, SUFFOLK. TEL. BURY 2071. S.T:D. 0284 2071 
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TOA PUBLIC ADDRESS EQUIPMENT IS HERE 


THERE'S MORE TO THAN MEETS THE EYE 


Tough compact construction 
utilising the latest advancements 
in printed circuitry mean that 
TOA stationary or mobile P.A. 
system gives clear powerful 


amplification plus maximum 


adaptability and convenience with | AUDIO & DESIGNS (SALES) LTD. 


minimal maintenance. 


TOA specialists in SOUND. 


For full details: 


40 QUEEN STREET, MAIDENHEAD, BERKS 
Tel. Nos. re or 25204. 


TRANSISTOR & VALVE AMPLIFIERS, MIXERS, MEGAPHONES, SPEAKERS, HORNS 
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CALAN 
Speed-Check C200 
Pinpoints Tape Transport Faults 


Price £45. 


Indicates tape speed in conjunction with test tape. 
One test tape 74-3? i.p.s. included with each instrument. 
May be operated from direct connection to apparatus 
or via a microphone. This latter method may also be 
used to demonstrate Doppler Shift in the classroom. 
Three ranges of speed deviation measurement 
+10% +3% +1% F.S.D. 

Detects mechanical faults before breakdown occurs. 
Makes possible the optimum adjustments of pressure 
rollers, idler wheels and tape tensioning systems. 
Self contained. Battery operated. Carries accessories 
in lid of carrying case. 

In use in language laboratories, Sound Studios, 
Broadcasting Organisations and service departments 
in many countries. 


CALAN ELECTRONICS LTD 


6 CROFT ST; DALKEITH, SCOTLAND. Phone DALKEITH 2344 
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TEACH YOURSELF 


ELECTRONICS 
ano RADIO 


IN YOUR OWN HOME 


ELECTRONICS KIT 


Basic Transistor characteristics 
to Advanced Digital Circuitry 


RADIO KITS 


Diode Detectors to 
Super-Feterodyne Receiver 


NO other Tuition NEEDED 


Stephenson Way 
RA D O N | C Three Bridges 


Crawley 27028 Crawley, Sussex 
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IMPORTANT TITLES 


Radio and Line Transmission 


G. L. DANIELSON, M.Sc.(Tech.), B.Sc., M.I.E.E. and 
R. S. WALKER, F.I.E.E., A.M.I.E.R.E. 


Volume I: 
Volume Il: 


Topics covered in Volume | are: introduction to sound waves and telephones; types of signal and their 

bandwidth; modulated carriers; carrier and transmission frequencies; line and radio communication 

systems—components; thermionic valves and transistors; transmitters, receivers and loudspeakers; 

series and parallel tuned circuits; resistance-loaded amplifiers; tuned amplifiers; oscillators; anode 

modulation of a valve oscillator; the radio valve and receiving aerials; detection of amplitude-modulated 

waves by thermionic and semiconductor diodes; power supplies. The second volume covers; propaga- 
from leading booksellers tion of radio waves; lines and cables; communication channels; aerials; components; logarithmic 
units and scales; noise in communications systems; audio frequency amplification; oscillatory circuits; 
modulation and detection; superheterodyne method of reception; radio frequency measurements. 
Volume l: 252 pp. over 200 diagrams. 21s. net 2ls I Id. by post. Volume Il: 295 pp. over 230 diagrams. 
22s. 6d. net. 23s. 6d. by post. 


or direct from 


ILIFFE | | 
BOOKS LTD. Principles of Frequency Modulation 


Applications in radio transmitters and receivers, and radar. B. S. CAMIES. 


42 RUSSELL SQUARE The author first presents the theory of frequency modulation, discussing its relationship with amplitude 

LONDON. W.C1 and phase modulation and describes circuits for generating f.m. waves and their use in transmitters. 

g _ Chapters on f.m. detectors lead to an account of the design of complete receivers, velocity-modulated 

valves and their use in f.m. microwave links. The use of f.m. in radar and in facsimile transmission is 
also covered. 147 pp. 87 diagrams. 2is. net 2Is. IId. by post. 


ACCUMULATOR PERFORMANCE. | A.C. SOLENOID TYPE SAM 


DIRECT FROM A.C. MAINS. 


Continuous Rating 
140z. at ¿in 


CONTINUOUSLY VARIABLE | 
nstantaneous 
HIGH CURRENT POWER SUPPLIES. up to 52lb 


Fitted with stainless steel guides—6 times the life. Larger 
and smaller sizes available—also transformers to 8kVA 
3-phase. 


R., A. WEBBER LD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5. TELEPHONE 65-7228/9 
WW—089 FOR FURTHER DETAILS 


TYPE: 
250VRU/30/20. 


| PRICE: £131 5 0. 


FEATURES APPLICATIONS 


. . % Production testing and ser- 

% 0-30V. Continuously variable. vicing to 6-12-24-28 v. equip- i y 
ments, 

% 20A. over the voltage range. x Fuel pumps—D.C. motors— Don t Forget ° 

i heaters — relays — wind- 
%* Fully shrouded—low imped- screen wipers, etc., etc. in: °. oœ 
ance. *% Vehicle and Boat electrical Visit t e 

systems. 

%* Output voltage stabilised. Simulated 12 and 28 v. aircraft 


electrical supply. 
% Complete with v/amp. meters. % Servicing V.H.F. radio tele- 


Electronics 
Exhibition 


(i MEE UNIVERSITY OF LEEDS 
@ 


Phone within B.C.A.R.’s. 

% Suitable for 19in. racking. x Widely used by Ministry of 
Technology. (Ref.: No. 

% Incorporates heavy duty sili- 10K/CA3035) and airline op- 


con rectifiers. erators. 
Fixed outputs of 12 or 24 v. % 0-60: 0-120: 0-240 v. also avail- 
up to 24 amps also available. able. 


Avoid the extra expense of super regulation you may never need. 
We shall be happy to assist with your power conversion problems. 
Call, write or telephone 01-890-4837. 


VALRADIO LTD., DEPT. PUI4, BROWELLS LANE, FELTHAM, 
MIDDLESEX, ENGLAND. 


“eee aa ye fants 7 T 25th-27th JUNE Daily 10 a.m.-6 p.m. 
xport enquiries invited. emandes Concernant L’exportation solicites. . . . . 

Se invit l ion. i Department of Electrical and Electronic Engineering 

e invitan consultas sobre exportacion. Exportanfragen erbeten TICKETS ON APPLICATION. Wels LEIS CIAL Eet 08 
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IMMEDIATE DESPATCH ‘vu. spares ano service AVAILABLE 


20 Amp. LT. SUPPLY 
UNIT 


‘As supplied to Min. of Defence and 
Crown Agents for overseas Govt. 


LATEST DESIGN HEAVY 
DUTY 12/24 VOLT D.C. 


Output: Adjustable up to 20 AMPS. 
CONTINUOUS at 12/24 volts. 
FULLY FUSED, Neon indicator, 
0-20 amp. meter. Size 16 x 12 x 20in. 
high, in heavy gauge steel cabinet. 
Grey Hammer finish—Weight 50 Ib. 
input: 220/230/240 v. A.C. 50 cycles. 


ONLY £32.10.0 Eim 


30 Amp. LT. SUPPLY UNIT 


UP TO I8 v. D.C. WITH SMOOTH STEPLESS VARIATION 
Designed for CONTINUOUS use at max. loading 


X Fitted voltmeter and ammeter. ye Instantaneous overload cut-out. 
Input: Mains A.C. Robust construction, 2 tone finish, steel case. 


£5 5 re) O C. & P. 40/-. G.B. (Inland). 
° ° Entirely suitable for plating plants, 


Laboratory supplies, etc. 


5 AMP. A.C. & D.C. VARIABLE SUPPLY UNIT 
ca: L Input: 240 v. A.C. 

Specification > Output: 0-260 v. A.C. 0-240 v. D.C. 

%* Smooth stepless voltage variation from 0-Max. 

% Current consistent throughout the controlled 
range. 

%* Ammeter and voltmeter fitted, and neon 
indicator. 

x% Fully fused input and output. 

Strong steel case, with carrying handle and rubber feet. 

ll x 7 x I4in. high. Made in England. 


£30.0.0 C.&P.40/-. Ge. Britain (Inland). 
CURRENT PRODUCTION — BUY DIRECT FROM MANUFACTURER 


COMPLETE 


TRANSISTORISED MEGOHMETER 
% PUSH BUTTON 


c/w batteries, probes and carrying 
case. 


onty £25.0.0 c. & r. 7/6 S ENSO R in 


36 FT. AERIAL MAST 
NEW TUBULAR MAST 
Check these vital points: 


% Made from 6 x lłin. Shera- 
dized steel sections, for 
durability and strength. 

% Extra strong locating base. 


x% Top cap with fitted pulley and 
halyard. 
x 2 sets (8) Retproof Guys. 


% Rustproofed Steel Picketing 
Stakes. 


ONLY £15.0.0 ex works 


Carr. 20/-. Returnable wood 
case 40/-. 


% MATCHBOX SIZE 


%* No attention 
%* No Maintenance 
% No Moving Parts 


VARIABLE HIGH VOLTAGE J. Corrected Wave 
SAMPLING TESTER ETTO 
DIELECTRIC BREAKDOWN TESTER Output: 240v. A.C. 


% Range: Infinitely variable up to 3,000 volts 0.1 EEr ATIA Do ae 


amp. 
%* Entirely suitable for continuous testing. 
% Automatic safety cut-out. Input: Mains voltage. Fitted signal lamp and switch. 
Input and test leads with clips. £1 5 Wei 
ght: 21 Ib. 
Model T30 C. & P. 25/- Size: || x 64 x 6in. high. 


NM O 
(ELECTRONICS) LTD. 
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TO READ 
500 v. - 1,000 Megohms. Superb PH OTQ- ELECTRI C 
portable instrument. Supplied 


% REFLECTIVE TYPE WITH 
BUILT-IN LIGHT SOURCE 


* WILL ALSO OPERATE FROM 
REMOTE LIGHT SOURCE 


% SENSES ANY OBJECT— 
COLOURS, THICK SMOKE 


Operates from 12 V. A.C. Output signal 0.2 amp. 100 V. 


Approximately £ 5 1 0. i spe 


CONSTANT VOLTAGE TRANSFORMERS 


AUTOMATIC MAINS STABILISER 


Maintain “spot-on” test-gear readings at all times. 


(Dept. W.W. 


VARIABLE VOLTAGE 
TRANSFORMERS 


Modern styling for modern equipment 


+ ‘SLIDE-TRANS’ & ‘SLIDUP’ MODELS 


Fully rated current consistent | 
at all points along the winding 


AVAILABLE ONLY FROM 1.M.0. 


% SMOOTH CONTINUOUS ADJUSTMENT 
te ALL MODELS SHROUDED FOR SAFETY 
% BENCH OR PANEL MOUNTING 

% 260v. OUTPUT ALL MODELS 


230v. A.C. 50/60 c.p.s. input 


| Amp. £5.10.0 
2.5 Amp. £6.15. 
5 Amp. £9.15. 

8Amp. £14.10. 

lOAmp. £18.10. 
IzAmp. £21. 0. 
20Amp. £37. 0. 
C. & P. EXTRA 


ooo o 0 & 


LATEST SOLID STATE 
VARIABLE VOLTAGE CONTROL 


% COMPLETELY SEALED 

Xx COMPACT 

x PANEL MOUNTING 

230 v. A.C. Input 25-230 volts output. 
Samp. model £8/7/6 
10 amp. model £13/15/- 


one unit 


P. P. Extra 


PORTABLE VARIABLE A.C. POWER 
Designed for engineers SUPPLY UNIT 


whose requirements 


call for a visual indi- arn 


cation of volts applied. 
OUTPUT: 

0-260 v. l4 amps. 
INPUT: 

230 v. A.C. 50/60 c.p.s. 
Fitted with fuse, volt- 
meter, safety indicator 
on-off switch and lead. 
Size 8 x 5 x Sin. high. 


price £9.2.6. © & P126 


PORTABLE TRANSISTOR TESTER 
SUITABLE FOR PRODUCTION & LABORATORY USE 
SPECIFICATION: ý 
Alpha 0.7 to 0.997 
Beta 5-300 

ICO 0-50uA. 5mA. 


Capable of measuring GER- 
MANIUM AND SILICON 
DIODES. 


DESIGNED WITH RESIS- 
TANCE SCALE 200 ohms to 
I Megohm as an ADDED FEA- Only 


TURE. Housed in heavy duty 
e200 ae p eo ES 


7), 313 Edgware Road, London, W.2. 01-723 2231 
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PP3 Eliminator. Play your pocket radio from 


the mains! Save £s. Complete component kit 
comprises 4 rectifiers—mains dropper resis- 
tances, smoothing condenser and instructions 


Only 6/6 plus 1/- 


post. 


DRILL CONTROLLER 


Electronically changes speedirom 

approximately 10 revs. to maximum, 
Full power at all speeds by finger- 
tip control. Kit includes all parts, 
case, everything and full instruc- 
tions, 19/6, plus 2/6 post and 
insurance. Or available made up 


32/6. Plus 2/6 post. 


3 Kw. TANGENTICAL BLQWER UNIT 


Winter is coming but act today and you won’t dismay. 
This heater unit is the very latest type, most efficient, 
and quiet running. Is as fitted in Hoover and blower 
heaters costing £15 and more. We have a few only. 
Units complete, wired ready to fit into cases, i.e. motor, 
impeller, 3 Kw. heater switching 1, 2 and 3 Kw, and 
with thermal safety cut-out. Can be fitted into any 
metal line case or cabinet. Only need on/oft switch. 
59/6, Postage and Insurance 6/6. Don’t miss this. 


O-ImA FUEL VISION MOVING COIL METER 
2in. Sq. full vision 19/6, plus 2/- post. 
300 pF Silicon tuning condenser, 2/6 each, 24/- doz. 
0-500mA 3in. flush mounting moving coil meter. 10/-. 


THE TUBE IS FREE 
This month with our 15/20 watt fluorescent kit we give 
a free lõin. tube. Ideal for fish tank, plant growing, or any 
normal lighting situation. Costs less than ld. per day 
if left on all the time. Kit comprises Atlas choke, T.V. 
suppressed starter, three lampholders and two terry 
tube clips. 


Only 19/6 plus 4/6 Post and Packing, and the tube is 
yours for nothing, but you must collect this. 
EE ISOS ETL RA LY ONT EN TL LE RN; ETC ST I ES E EEA AAA E 


YOU NEVER NEED BUY ANOTHER BATTERY 
for your transistor radio. Stupendous offer this 
month—a 6-9v Nickle Cadmium battery stack 
together with a mains operated charger which you 
mount on the back of your set. The mains flex unplugs 
so the set remains completely portable. Offered for less 
Fry pa cost of the batteries\alone. ONLY 99/6, plus 
3/6 post. 


EXPERIMENTING WITH ULTRA VIOLET? 


hee U.V. lamp 16/6; holder and control gear 19/6, 
plus 4/6 post. 


DOUBLE POLE PUSH TQ TEST SWITCH 
Spring return 10 amp. 250v. 2/9 each; 30/- doz. 
G.E.C. Black Light Tube for experiments and special 
lighting effects—40 watt 2ft. tubes only 14/6 each; 
holders and control gear 19/6, plus 4/6 post. 


LARGE QUANTITY OF SARAH V.H.F. 
TRANS /RECEIVERS AVAILABLE FOR IMMEDIATE EXPORT. 


General information. This set is normally carried in the life jacket of Airmen, it is a complete miniature 
lightweight radio Trans/Receiver, which is used to give a Beacon plus two way speech communication 
in the event of finding themselves in the sea. 


HI-FI BARGAIN 


FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly one 
of the finest loudspeakers that we have ever offered, produced 
by one of this country’s most famous makers. It has a die-cast 
metal frame and is strongly recommended for Hi-Fi load and 
Rhythm Guitar and public address. 

Flux Density 11,000 gauss—Total Flux 44,000 Maxwells— 
Power Handling 15 watts R.M.S8.—Cone Moulded fibre— freq. 
response 30-10,000 c.p.s.—Main resonance 60 c.p.s.—Chassi 
Diam 12in.—123in. over mounting lugs—Baffle hole llin. 
Diam.—Mounting holes 4, holes—t}in. diam. on pitch circle 
1l3in. diam.—Overall height 5}in. A £6 speaker offered for 
Don’t miss 


only £3/9/6, plus 7/6 P. & P. Specify 3 or 15 ohms. 
this offer. 


THIS MONTH’S SNIP 


THE TWENTYLITE 
Atlas Slimline 


A A Fluorescent lighting unit made by the fam- 
4 ous Atlas company, with super silentjpolyester 
filled choke and radio suppressed starter. The 
tube springs in and out and the whole unit 
is beautifully made and finished white 
enamel. Amazingly economical. If left on all 
the time costs only one penny per day (uses 
+ unit), Measures 2ft. long. Is ideal in 
Kitchen, Bedroom, Hallway, Porch, Loft, ete. 

Don’t miss this amazing offer. 

39/6 with tube. Assembled ready to install. 


Postage and Insurance 6/6 extra. 


GARRARD 
Model 3000 
This is one of the latest products 
ot the World’s most experienced 


maker of fine record reproducers. Tts 
superior features include—automatic 
playing of up to 8 mixed size records— 
stopping and starting without rejecting 
—manual playing—pick-up pivots to give 
low stylus pressure—large diameter turntable for max. stability adjustments include pick-up 
height—pick-up dropping position and stylus pressure. Size is 133 x 1lłin., clearance 43in. 
above, 2}in. below—Fitted with the very superior ceramic stereo cartridge type 9TAHC with 
diamond stylus which is listed at over £4. Price complete £10/9/6, carr. and ins. 7/6. 


BARGAIN OF THE YEAR 


MICRO-SONIC 7 transistor Key chain radio in very 
pretty case, size 2łin. x 24in. x lin.—complete with 
soft leather zipped bag. Specification: Circuit: 7 tran- 
sistor superheterodyne. Frequency range: 530 at 
1600 Ke/s. Sensitivity: 5 mv/m. Intermediate fre- 
quency 465 Ke/s., or 455 Ke/s. Power output: 40 mW. 
Antenna: ferrite-rod. Loudspeaker. Permanent magnet 
type. In transit from the East these sets suffered 
slight corrosion as the batteries were left in them but 
when this corrosion is cleared away they should work 
perfectly—offered without guarantee except that they 
are new. 19/6 plus 2/6 post and ins., less batteries. 


CASSETTE LOADED DICTATING 
MACHINE 


Battery operated 
and with all access- 
ories. Really fan- 
tastic offer a British 
made £31 outfit for 
only £6/19/6, bril- 
liantly designed for 
speed and efficiency 
—cassette takes 
normal spools drops ‘ z 
in and out for easy loading—all normal functions— 
accessories include: stethoscopic earpiece—crystal 
microphone has on/off switch—telephone pick-up— 
tape reference pad--DON’T MISS THIS UNREPEAT- 
ABLE OFFER—SEND TODAY, £6/19/6 plus 7/6 
post and insurance. Footswitch 18/6 extra. Spare 
Cassettes at 7/6 each, three for £1. 


MAINS TRANSISTOR POWER PACK 


Designed to operate transistor sets and amplifiers. Adjust- 
able output 6 v., 9 v., 12 volts for up to 500 mA. (class B, 
working). Takes the place of any of the following batteries: 
PPI, PP3, PP4, PP6, PP7, PP9, and others. Kit comprises 
mains transformer rectifier. smoothing and load resistor, 
condensers and Instructions. Real snip at only 16/6, 
plus 3/6 postage. 


ELECTRIC CLOCK 
with 20amp. switch 


Made by Smith’s these 
units are as fitted to many 
top quality cookers to 
control the oven. The 
clock is mains driven and 
frequency controlled so it 
is extremely accurate. The 
two small dials enable 
switch on and off times to be accurately set—also on the 
left is another timer or alarm—this may be set in miniature 
up to 4 hours. At the end of the period a bell will sound. 
Ideal for switching on tape recorders. Offered at only a 
fraction of the regular price—new and unused only 39/6 
less than the value of the clock alone—post and ins. 2/9. 


A.E.I. FRACTIONAL H.P. MOTOR 200/250 v. 50/60 c.p.s. 
enclosed, continuous rating 1/40 h.p., ex. equipt. Perfect 


order, 19/6, plus 4/6. 


When postage is not definitely stated as an extra then 
orders over £3 are post free. Below £3 add 2/9. Semi- 
Over £] post free. S.A.E. 


conductors add 1/- post. 
with enquiries please. 


ELECTRONICS (CROYDON) LIMITED 


(Dept. W.W.) 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 


alsc at 266 LONDON ROAD, CROYDON SURREY. 


all parts of set. Size l7in. X 8in. x I2in. 
Power required LT 12 volts DC, 
HT 325 Volts D.C. Supplied Brand 
New and Boxed with Headphones 
& Mike, also Two Spare Valves and 
Circuit of set. Few only at £5/10/-, 
Carr. 30/-. New Plug in Power Supply 
K made by us for either 12 volts D.C. 

‘6 Input £5/10/- or 200/250 Volts A.C. : 
£3/17/6. i 


It comprises a Transmitter-Receiver, a speech unit, a O ON 


coding ynit and a power supply either Battery OR Transistor. These three items are permanently inter- 5 
connected and all units are completely sealed and watertight using a combined speaker/Mike, Press to talk or listen buttons, Fold up aerial, a total of three Valves are used, 


power required 6.3 Volts LT 90 Volts and 435 Volts DC RT. Frequency 243 Mc/s. Transmitter output pulse power—Beacon 15 Watts, Talk 3 Watts. 
boxes in Grade | condition singly at 45/-, post 5/- with circuit. 


FAMOUS ARMY Sank. Il TRANSRECEIVER 


JOHN’S RADIO OLD Co-oP, WHITEHALL ROAD, 


New batteries if available 7/6 each. 


This set is made up of 3 separate units: (1) a two valve 
amplifier using a 6V6 output valve: (2) (some only, not 
built in the very latest models) a V.H.F. transreceiver 
covering 229-241 Mc/s using 4 valves: (3) the mainshort 
wave transmitter/receiver covering in two switched 
bands, just below 2 Mc/s-44 Mc/s, and 44 Mce/s-8 Mc/s 
(approx. 160-37.5 metres) using 9 valves. For R.T.,C.W. 
and M.C.W. The receiver is superhetrodyne having 1 
R.F. stage, frequency changer, two I.F. (465 Ke/s) signal 
detector, A.V.C. and output stage. A B.F.O. included 
for C.W. or single side-band reception. T.X. output 
valve 807, other valves octal bases. Many extras, e.g. 
netting switch, quick flick dial settings, squelch, ete. 
Power requirements LT 12 volts, HT receiver 275 volts 
D.C. HT transmitter 500 volts D.C. size approx. 
173 x 74 x llins. Every set supplied in new or as new 
condition in carton with book including circuits, only 
£4/10/- or Grade 2 slightly used 50Q/-, or Grade 3 
used but complete, 35/-. Carr. ALL 15/-. WE MAKE 
A MAINS 200/250 VOLT POWER UNIT in louvred 
metal case to plug direct into set power socket to run (1) 
receiver, '70/- post 5/-. (2) TX and RX, £6/10/-. 
post 7/6. (3) 12 volt D.C. P.U. (original) fair condition, 
40/-, Carr. 5/-. A charge of 10/- to unpack and test the 
receiver of these sets is made only if required. Head- 
phones & Mike, 15/-, new and boxed. 


high 


Tei.: DRIGHLINGTON 2732 


This is a modern self con- 
tained tunable V.H.F. 
powered frequency modula- 
ted transreceiver for 
communication up to 8-10 
miles. Made for the Ministry 
of Supply at an extremely 
cost 
British makers, 
midget B.G. 7 valves, receiver 
incorporating R.F. amplifier. 
Double superhet and A.F.C. 
Siow motion tuning with the dia! calibrated in 41 
channels each 200 kc/s apart. The frequency covered is 
39 mc/s-48 mc/s. 
which gives pips to coincide with marks on the tuning 
dial. Power required L.T. 44 volts, H.T. 150 volts, tapped 
at 90 volts for receiver. 
with valves and crystals. 
adjustable whip aerial, 
carriage 10/-. 


S.A.E. WITH ENQUIRIES PLEASE 


TRANS/RECEIVER TWO-TWO 


This is one of the Latest Releases by the Govt. of an extremely recent R/T set covering 2-8 Mc/s 
in two switched Bands, containing 13 Valves (3 EL32s in TX Output) which can be used for Morse 
CW or R/T. Also has Netting Trimmer, Bro, RF & EF Controls, Switched Meter for checking 


Supplied in maker’s 


low 


R.T. 


by well-known 
using I5 


Also has built-in Crystal calibrator 


Every set supplied complete 
New in carton, complete with 
and circuit. Price £4/10/-, 


V.H.F. TRANSRECEIVER MK. Uy 


DRIGHLINGTON, BRADFORD. 
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COMMUNICATION. RECEIVERS 


GREAT NEW TRIO SSB SYSTEM HI-FI BARGAIN E 


PS-500AC VFO-5 


BRIEF DETAILS 
TS-500 SSB TRANSCEIVER 


© Precision, double gear tuning mechanism and linear tuning condenser provides 1kHz direct reading 
divisions on all bands @ Besides SSB, AM (A3H) and CW communication is provided @ Operates with a 
max. input of 200 W PEP on SSB and CW. @ Undistorted output more than 1 W @ Covers all amateur 
bands from 3.5 to 29.7 MHz with a 7 band tuning system in both transmitting and receiving modes @ Double 
coversion type superheterodyne receiver @ Solid state VFO circuity assures high stability performance 


@ Receiver sensitivity LuV S/N 10 dB (14 MHz), Selectivity 2.7 kHz (— 6dB)5.0kHz(— 55d B) @ Xmitter 
audio freq. 300-3,000 Hz (— 6 dB). @ Uses 17 valves, 3 transistors and 15 diodes @ New Trio developed 
crystal sideband filter provides superior shape factor and clear, crisp SSB quality @ Highly effective AGC 
circuit prevents fading, permits easy reading of signals @ Built-in crystal calibrator circuit works with 
500 kHz, 1 or 3.5 MHz crystals @ RIT circuit for fine receiver tuning @ Built-in circuits include VOX, 
PTT, ALC, RIT, CAL, RF-HV METER, connections for ext. VFO and ALC. @ Used with a remote VFO 
a special switching circuit permits, in effect, the operation of two transmitter/receivers. @ Power supply 
from sep. PS-500AC unit @ Size: 13 x 8! x 11 Zin. 


Lasky's Price £165. O. O. ae « ranes. 


PS-500AC POWER SUPPLY AND SPEAKER 


Specially designed matching unit supplying all necessary power for the TS-500—all AC switching is con- 
trolled from the transceiver. 220/250 V. mains operated. Incorporates special communications speaker. 
Size 74x 8&8 x 11Zin. 


Lasky s Price £38. O. O. Carriage & Packing 25/- 


VFO-5 VARIABLE FREQUENCY OSCILLATOR | 


Fully transistorised VFO matching the TS-500 with the same precision double gear dial mechanism and 
oscillator freq. range covering all the amateur bands from 3.5 to 29.7 MHz. All power requirements drawn 
from the parent unit. Size 7% x 88 x 6in. 


Lasky's Price £28. O. 0. Carriage & Packing 15/- 


‘PLEASE SEND LARGE S.A.E. FOR LEAFLET GIVING TECHNICAL DETAILS 


CONSTRUCTORS BARGAINS ~ 


LASKY’S PRECISION 
PANEL METERS 


Precision made in Japan by HIOKI. Each meter boxed and fully guaran- 
teed with all fixing nuts and washers. Sizes are of front panel. 


SPECIAL QUOTATIONS FOR QUANTITIES 


es 


Add 1/6 Post on each. 

MK-38A MK-45A MK-65A KR-65 KR-52 

lin. sq. 3 x 24 in 34 x 3in. 2in. sq. 3in. sq. 

lImA ....29/6 lImA ....29/6 lmA .88/6 ImA 38/6 lm ....88/6 

mA ....27/6 5mA ...- 28/6 5mA ....86/- 5mA 37/6 5mA ....88/6 

100mA ..27/6 100mA 28/6 100mA 38/6 100mA_ ...38/6 100mA_ ...38/6 

300v ....297/6 300V . .28/6 300V .386/- 300V ....86/- 300V ...85/- 

50uA 37/6 5OUA ..... 49/6 50UA ...59/6 SOMA, wawa 59/6 50uA ....56/- 

lImA S meter ImA S meter lmA S meter lmA S meter lmA S meter 
29/6 32/6 38/6 42/- 39/6 

1004A ...87/6 1004A 42/6 1004A ...59/6 1004A 56/- 100uA ...52/6 

500uUA ...29/6 500UA -35/- 5004A ...492/- 5004A 46/- 5004A  ...45/- 


Completely wired 


TRANSISTOR FM TUNER CHASSIS 


Fully tunable—range 88 to 108 Mc/s. 


on printed circuit. 10.38 Mc/s. IF 6 transistors and 3 eS REE 
diodes. Slow motion tuning drive. Size 6%x4x2tin. is? d= | 


Operates from any 9 v. D.C. source. Full data and circuit. 


Lasky's Price £6. 10. O. 
Post 5/- 
MULTIPLEX ADAPTOR 


Now you can enjoy stereo sound with the FM Tuner above. 
Output 150mV. Self powered by a 9v. battery. 4 transistor and 6 diode circuit. 
Also suitable for use with other FM tuners with MPX input. 


Lasky's Price 99/6 „ass 


PACKAGE PRICE IF BOUGHT TOGETHER £11/0/0. rost 5). 
DONE - MISS. FATS! 


HAVE YOU GOT YOUR LASKY’S CATALOGUE } 
FRE 


Branches 


207 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 3271 


Open all day Saturday, early closing 1 p.m. Thursday 


33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-636 2605 
Open all day, 9 am.—6 p.m. Monday to Saturday 
152 /3 FLEET STREET, LONDON, E.C.4 Tel.: FLEet St. 2833 


Open all day Thursday, early closing 1 pm Saturday 


Brief spec.: MPX input sensitivity 100mV 
Size țin. x 2in. x 3in. 


Second Great Reprint Issue Containing over 1,500 items from our vast 
Just send your name, address and 1/- for post only. 


stocks. 


Easky’s Radio 


SPECIAL INTEREST ITEMS! 
XCLUSIVE TO LASKY'S 


———— 
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AM/FM || > — 
STEREO | #7 
TUNER 


Superbly engineered by world famous manufacturer the Model AFX-3U is an ultra sensitive AM/FM stereo 
multiplex tuner using 14 valves and 9 diodes. The extra wide bandwidth of the tuner and unique multiplex 
circuitry ensures the finest possible FM reception with optimum stereo separation of over 38 dB. Stereo 
signal beacon with special circuitry unaffected by external noise, simplifies FM stereo broadcast selection. 
3 gang variable condenser provides highly sensitive reception on both bands. The multiplex circuit is 
completely free from subcarrier leakage and permits direct tape recording without any beat noise inter- 
ference. An MPX noise filter is also fitted. BRIEF SPECIFICATION: 14 valves, 2 Germanium diodes and 
2 Silicon diodes, Frequency range: FM—80—108 Mc/s, AM—535—1,605 Ke/s. Sensitivity: FM—1.9uV/98 
Mc/s, AM—2y.V/100 Ke/s, Output FM/FM Stereo 2V, AM—3V. Frequency response: FM—20-20,000 c/s. 
Distortion less than 1%. Special Circuits: FM Stereo indicator, AFC, Noise filter, Output for direct tape 
recording. Hammer enamel and brushed alloy finish, Cabinet size: 144 x5x9t}in. For 220/240 V. AC. 
mains (60 or 60 c/s) operation, Complete with operating manual. List Price 55 Gns. 


Lasky s Price 26 Gns. o. « r.z. 
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RADIO + Model CR-62 | 


A new high-quality 2 band all-transistor superhet car H 
radio that really breaks the quality/price barrier. Unique á 
features of this set are the four M/W band station pre- 
selection buttons which you yourself set te your own four 
favourite stations—this is in addition to fall Medium and 
Long wave band cover (IF frequency 455 kc/s). Externally 
adjustable aerial trimmers ensure maximum output. Six 
transistor (including one drill type) and one diode circuit provides powerful 2W output. The set is adjustable 
for use on either positive or negative ground 12y. systems (external line fuse fitted). Standard mounting 
size 6# x 53 x 2in.—front panel fin. larger all round—finished in,anodised aluminium with black push buttons. 
Complete with mounting brackets, full installation instructionS’and 2 baffle boards (for round or elliptical 
speaker). Fully guaranteed. 


Lasky’s Economy Price £10. 19. 6. s... 


6 in. x 4in. elliptical 8 ohm Dynamic speaker 17/6 extra—po:t FREE 
SPECIAL OFFER—LOCKING CAR AERIAL. Model $3003. Five section 40in. extension chrome telescopic 
wing mounting type with locking device to protect the antenna when closed. Complete with mounting 
bracket, lead and plug, and two keys.. 

Post 2/6 


SPECIAL OFFER PRICE 39/6 30%) 2.5 vith oreo, 


COMBINED MICROPHONE /HEADSET 
FOSTER Model HF-204 


High quality moving coil headphones and sensitive dynamic micro- 
phone combined in one light weight unit. For use with tape recorders 
(provides constant monitoring), communications equipment, PA 
(crowd or traffic control), stage direction, language labs., etc. Ex- 
tremely comfortable to wear for long periods—adjustable foam padded 
ear cushions, vinyl covered headband. Headphone imp. 8Q, ‘max. 
input 100 mW. Microphone imp. 25Q. Weight 8.8 ozs. Single cable 
contains both headphone and microphone leads. List price 7 gns. 


Lasky's Price 59/6 rs 2 
REMOTE CONTROL SWITCHING SYSTEM 


Comprising transistorised signal transmitter unit and receiver 
relay switching unit, this is an extremely compact, simple to 
use and install remote switching system for use with a wide 
range of mains operated equipment. The high frequency 
(inaudible) signal which the transmitter produces is relayed 
to the remote switching unit via the AC mains circuit into 
which the units are plugged—providing instant on/off—oft/on 
control of appliance. Ideal for use with audio, radio, TV, 
lights, electric blankets and most other domestic equipment. 
Spec.: 3 transistor and 1 diode circuit. Frequency 190 Ke/s 
(factory pre-set). Power 220/240 V. AC, 50/60 c/s. Max. 
power of equipment to be switched—300W. The appliance 
to be triggeredisimply plugs in to the swit relay unit. Strong 
plastic cabinets size: 54 24x 1%in., each fitted with neon 
indicator lamp. Complete with flex and operating instructions, 


Lasky s Price £7. 19. 6. sus.. 


NEW INTERNATIONAL BRAND TAPE 
FAMOUS AMERICAN MADE TAPE AT RECORD LOW PRICES 


3in. Message tape, 150ft. .............. 2/6 53in. Long play, 1,200ft. Acetate ........ 12/6 
3in. Message tape, 225ft. .............. 3/9 5łgin. Standard play, 850ft. PVC ........ 11/6 
3in. Message tape, 300ft. .............. 7/6 53in. Long play, 1,200ft. Mylar .......... 15/0 
33in. Triple play, 600ft., Mylar .......... 10/0 5#in. Triple jplay, 2,400ft. Mylar ........ 45/0 
4in. Triple play, 900ft., Mylar .......... 17/6 7in. Standard play, 1,200ft. Acetate.... 12/6 
5in. Double play, 1,200ft. Mylar ........ 15/0 7in. Standard play, 1,200ft. Mylar...... 12/6 
5in. Long play, 900ft. Acetate .......... 10/0 7in. Long play, 1,800ft. Mylar .......... 19/6 
5in. Standard play, 500ft. PVC ........ 8/6 Zin. Double play, 2,400ft. Mylar ........ 26/0 
5in. Triple play, 1,800ft. Mylar .......... 35/0 7in. Long play, 1,800ft. Acetate ........ 15/0 
5%in. Double play, 1,800ft. Mylar ........ 22/6 7in. Triple play, 3,600ft. Mylar .......... 50/0 


P. & P. 1/- extra per reel, 4 reels and over Post Free. 
High Fidelity Audio Centres 
42 ‘TOTTENHAM CT. RD., LONDON, W.t Tel.: 01-580 2573 


Open all day Thursday, early closing 1 p.m. Saturday 


118 EDGWARE ROAD, LONDON, W.2 


Open all day Saturday, early closing 1 p.m. Thursday 


Tel.: 01-723 9789 


ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821 
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LEDEX SOLENOID HEEN WAFER SWITCHES. 
SIZE 5S. From 90/-. 1`Way and off, 3 to 24 Pole; 
also 4 Pole 12 Way hd: 54° Pole on/off. Commutating 
switch section and control wafers available. 
PRESSURE INDUCTIVE TRANSDUCERS SE152A 20 
P.S.I. with Transformer £15 ea. 
LINEAR TRANSDUCERS IT-1-4F, --30G £3 ea. 
PRESSURE VALVES 300 p.s.i. Dunlop AC60414, £5 ea., 
3,500 p.s.i. Dunlop ACM20186, £10 ea. 

HAIR P HYGROMETER. 4in. round by Negretti & 
Zambra, scaled 0/100 r.p.h., 65/-, post 3/-. 

MICRO SWITCH. Burgess MK4BR, robust die cast 
casing, 8/6 each. Post 9d. 

MINIATURE BUZZERS. 12 volt with tone adjuster, 7/6. 
STROBOSCOPE FORK. 125 cycles. P.O. No. 5, 30/- ea. 


EQUIPMENT WIRE 1/024 and 7/0076 PVC covered 
in various colours, 80/- per 1,0 1,000 yards. Post 6/-. 


KEY SWITCHES (3 position) 

4 C Non Lock/4 C Non Lock, 16/6. 

4 C Non Lock/6 C Lock, 20/-. 

2 C Lock 2 C Lock, 12/6. 

4 C Lock/4 C Lock, 17/6. 

op C Lock, 12/6. 

Stop 2/C Lock, 7/6. One hole fixing. 

Stop 4/C Non Lock, 10/6. One hole fixing. 

2 C Lock/6 C Lock, 17/6. One hole fixing. 
CAPACITOR START MOTORS. į h.p. 
1,425 r.p.m., šin. x 2in. shaft, 
150/-. 4 h.p. 1,425 r.p.m., gin. x 
2lin. shaft, £10. 3 h.p. 2,850 r.p.m., 
Zin. x 2Łin. shaft, £15. 

AIR BLOWERS. 200/250 volt. A.C. 


cylindrical 7in. x 7in., suitable for 


£10. 


TRANSISTORS DIODES SCR’S ZENNERS VALVES 


ASZ20 7/6 28002 15/- | HX32 £9|ECC81 4/- 
GET875 6/- 15131 2/- | RS27AF 7/6 | E88CC 12/- 
OC44 5- PETRE = CG50H 1/6 |2N698 5/- 
OC45 4/6 v49 a'e | SX68 4/6 | 2N1305 3/- 
OC71 §/- e e SX641 3/- | 2N1596 29/- 
OC200 7/6 | ZT83 10/- SX645 15/-|2N1613 4/- 
OA10 3/- i ZT42 10/-|12BH7 7/6 |2N1997 5/- 
3} x lin., 10 —— 
counts, ' per 

second with 4 

figures. The 

following D.C. 

voltages . are 

available, 6 v., 

12 v., 24 v., 


50 v. or 100 v. 35/- 


COUNTING INSTS make 48 volts D.C. 6 digits with 
ZERO RESET, 70/- ea., post 3/-. 

DIGITAL INDICATOR KGM M5, 28 valt 0 to 9 each, 50/-. 
TERMINAL STRIPS. Double ended tags on ceramic 
insulating pieces mounted on metal U channel 4in. 
wide 2 to 24 way, 3d. per way. 

RELAYS. 24 volt D.C. 4 make 4 break heavy duty with 
dust cover. 5C/3944, 12/6 each, post 1/-. 


JACK PLUGS. 2 Point with 
screw-on cover, 2/6, post 9d. 
PO 201 with cord 3j- » post 1/6. 
PLUG-IN RELAYS. Londex 4 change- -over HD contacts 
28 v. D.C. or 240 v. A.C. with base and cover, 35/- each. 


VACUUM GAUGES. 
mercury, 20/- ea., 
PRESSURE GAUGES 2tin., 60, 
25/= each. 
p.s.i. with 0/30 ins. vac. 37/6, post 2/6. 


intake or extraction, 1/50th h.p. 
1/15th h.p. £11. 1/10th h.p. £14. 


2in. scaled. 0/30 inches of L. 
post 2/-. 

250, 400 or 600 p.s.i. 
300 p.s.i. 37/6, 100 


4in. flange 30, 60, 


Codes: Int. No. 2 Mercury/Pegasus, Elliot 803, 
Binery and special purpose Codes. 


2-5-6-7-8- TRACK AND 


Phone: THO 0236- 


TELEPRINTERS *PERFORATORS 
REPERFORATORS ` TAPEREADER 
EDITING & REPRODUCING SET 


MULTIWIRE EQUIPMENT 


RATIO ARM UNITS. 


Sullivan 600 Q4 6009. 50/-. 


TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 


Picture Telegraph, Desk-Fax. Morse Equipment; Pen Recorders; 
Switchboards; Converters and Stabilised Rectifiers; Tape 
Holders, Pullers and Fast winders; Governed, Sychronous 
and Phonic Motors; Teleprinter Tables and Cabinets: Silence 
Covers; Distortion and Relay Testers; Send/Receive Low and 
High Pass filters; Teleprinter, Morse, Teledeltos Paper, Tape 


and Ribbons; Polarised and specia- 
lised relays and Bases; Terminals 
V.F. and F.M. Equipment; Tele- 
phone Carriers and Repeaters, 
Multiplex Transmitters; Diversity; 
Frequency Shift, Keying Equip- 
ment; Line, Mains Transformers 
and Suppressors; Racks and Con. 


sales: Plugs, Sockets, Key, Push, Miniature and other Switches; 


Cords, Wires, 
printer Tools; 
Cathode Matrics; Test Equipment; Oscilloscopes; 


Cables and Switchboard Accessories; Tele- 
Stroboscopes and Electronic Forks; Cold 
Miscel- 


laneous Accessories and Spares. 


W. 


Tel.: 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tring 3476 (3 lines) Cables: RAHNO TRING 
STD: 044 282 TELEX 82362 
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WILKINSON (CROYDON) LTD. 


LONGLEY HOUSE ‘LONGLEY RD. CROYDON SURREY 


Grams: WILCO CROYDON [aaa ,000 


Vilkinsons FOR RELAYS 


P.O. TYPE 3000 AND 600 
BUILT TO YOUR REQUIREMENTS—QUICK DELIVERY 


COMPETITIVE PRICES—VARIOUS CONTACTS 


DUST COVERS—QUOTATIONS BY RETURN 


| LARGE STOCKS OF MINIATURE SEALED RELAYS, DETAILED LIST ON REQUEST 


METERS GUARANTEED. Complete list available. 
Microamps 0/100 23in. MC 
Microamps 0/500 2in. MC 
Microamps 0/500 23in. MC 
Milliamps 0/50 23in. MC. 
Milliamps 0/500 3}in. MC 
Amps .50-0-50 2in. MC. 
Amps 0/5 2in. MC ...... 
Volts 5/0/5 24in. MC .... 25/- 
Volts 0/20 2in. MC ...... 
Volts 0/10 A.C. 33in. MCR 
Microamps 0/50 scaled in Milli Rontgens 24in. MC 
Millivolts 350/0/350 (3.5/0/3.5) milli A 2hin. MC.. 35/- 
PORTABLE VOLTMETERS 0/250 Moving Iron AC/DC, 
6in. scale, in polished wood case, £7/10/-. 


ONE HOLE FIXING SWITCHES 


SINGLE POLE Double Throw, 3 amp. 

250 v. A.C., can be used as ON/OF F 

or CHANGE-OVER switch. 

18/- per dozen, 130/- per 100. 
post 2/-. post 5/-. 


AVO 7. Power factor and wattage unit, £7, post 6/-. 


‘*VISCONOL-CATHODRAY” CONDENSERS .001 mfd. 
10 kV, 5/=; .002 mf. 15 kV, 9/-; .02 mf. 10 kV, 10/-; 
.025 mf. 2.5 kV, 5/-; .05 mf. 5 kV, 9/-; 0.1 mf. 4 kV, 9/-; 
6 kV, 17/6; 0.5 mf. 2.5 kV, 17/6; 1 mfd. 2 kV. 17/6. 


BRIDGE MEGGER SERIES 1. With resistance box and 
leads 1,000 v., 0-100 megohms. Our price £75. 


GEARED MOTORS, 3 rp.m. or 1 r.p.m. 4 watts, very 
powerful, reversible 24 v. A.C., 35/-, post 2/6. Operated 
from 230 v. with our Transformer, 20/-. 


AMP. TAGS.  Solderless terminals for electrical 
wiring. 2BA (Yellow) £8 per 1,000. 2BA (Red) 
bode per 1,000. 4BA (Red) £10/10/- per 1,000. 
6BA (Yellow) £8 per 1,000. 6BA (Red) £10/10/- 


SEMICONDUCTOR DEVICES 


2N2926 
2N3011 
2N3053 
2N3055 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4254 
2N4255 
28102 
28103 
28104 
28131 
28501 
28502 
28503 
AA129 
AAZ13 
AC107 
AC126 
AC127 
AC128 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY28 
ACY 40 
AD140 
AD149 
ADI61 
AD162 
AF114 
AF116 
AF117 
AFZ12 
ASZ21 
BC107 
BC108 
BC109 
BC182 
BC183 
BC184 
BC742 
BC743 
BCY10 


NKT213 
NKT214 
NKT215 
NKT217 
NKT219 
NKT223 
NKT224 
NKT225 
NKT229 
NKT238 
NKT239 
NKT240 
NKT241 
NKT242 . 6/ 
NKT244 
NKT245 
NKT261 
NKT262 
NKT264 
NKT271 
NKT272 
NKT274 
NKT275 
NKT281 
NKT402 
NKT403 
NKT404 
NKT405 
NKT603 
NKT613 


BSX27 
BSX28 
BSX76 
BSX77 
BSX78 
BS740 
BS741 
BSY10 
BSY11 
BS Y26 
BSY27 
BS Y28 
BSY29 
BSY38 
BSY39 
BSY95A 
BY100 
BYZ10 
BYZI11 
BYZ12 
BYZ13 
GET102 
GET103 
GET113 
GET116 
GET118 
GET119 
GET120 
GET873 
GET881 
GET887 
GET889 
GET890 
GET896 
GET897 
GET898 
NKT125 
NKT126 
NKT135 
NKT210 
NKT211 
NKT212 


BCY12 
BCY30 
BCY31 
BCY32 
BCY33 
BCY34 
BCY38 
BCY39 
BCY40 
BCY54 
BCY70 
BCY71 
BCY72 
BCZ10 

BCZI11 

BF115 

BF224 

BF225 

BF237 

BF238 

BFX12 
BFX13 
BFX29 
BFX30 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFY10 
BFY11 
BFY17 
BFY18 
BFY19 
BFY50 
BFY51 
BFY52 
BFY53 
BFY90 
BSX19 
BSX20 
BSX26 


I.C’S L923 @ 14/- 


L900 @ 11/- 


ZENER DIODES: 
14 watt Range From 3-30 Volts @ 5/6. 
Unmarked, untested transistors 60 for 10/-. 


L914 @ 11 /- 


VEROBOARD: 
2hin. x Shin., 3/6. 2}in. x 5in., 4/3. 32in. x 33in., 4/3. 
32in. x 5in., 5/-. 17in. x 7łin., 15/-. Cutter, 9/-. 
ELECTROLYTICS: 15 volt 
1 MFD-100 MFD., 1/6 each. 
RESISTORS: 
+ watt, 6d. 4 watt, 6d. 1 watt, 9d. 3 watt, 1/6. 5 watt, 2/-. 
SPEAKERS: 3 OHM 
3in., 8/6. 5in., 14/6. 8in., 25/6. 12in., 39/6. Zin. x 4in., 
16/6. 15 OHM: 12in., 42/6. 
Post and Packing, 1/- per order 
ALL DEVICES ARE FULLY GUARANTEED 


A. MARSHALL & SON (LONDON) LTD., 


28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 
Tel. 01-452 0161 


Retail premises Mon.-Sat. 9-5.30 p.m 
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RCA TE-149 HETERODYNE 
WAVEMETERS 

Employs V-cut | Mc/s crystal (0.005%). Over- 
all accuracy better than 0.02%, Dial DIRECTLY 
calibrated every | Kc/s from 2.5-5 Mc/s. Useful 
harmonics up to 20 Mc/s. Provision for fitting 
internal dry batteries. BRAND NEW & 
BOXED and complete with Manual and Spares. 
| £14, Carr. 10/-. 


GERMANIUM BRIDGE RECTIFIER 
Maximum rating 50 volts 5 amps. 4in. sq. 
cooling plates. Overall length 5in. BRAND 
NEW & BOXED. 22/6. Postage 2/6. 


POWER UNIT TYPE 24 FOR R.216 RE- 
CEIVER. A.C. operated 100-125 or 200-250 
volts 50 c/s. BRAND NEW AND BOXED. 
£9/19/6. Carr. 10/6. 


FILTER VARIABLE BAND PASS No. I. 
Dual channel unit, each channel has variable 
slot frequency of 500-900 c/s., 1,200-1,600 c/s., 
and band pass facility. 600 ohms input and out- 
put, monitor input and high impedance out- 
put jacks. Standard rack mounting 3łin. deep 
panel. Mains operation 200/250 v. 50 c/s. 
BRAND NEW. £€5/19/6. Carr. 10/-. 


BC-221 FREQUENCY METERS 
Complete with crystal and valves. In perfect 
working order but WITHOUT calibration 
charts. £9/19/6. Carr. 10/6. 


X’TALS 
100/1,000 Ke/s. 10X size 3-pin, as used in 
Class D Wavemeter. Brand New, boxed. 
21/- each. Post I/-. 
200 kc/s American G.E.C. tin. pins suitable 
for crystal calibrators, etc. Brand new, boxed, 
7/6 each. Post I/-. 


V.H.F. SIGNAL GENERATOR 
MARCONI. TF-801A/I. Covers 10 to 310 
Mc/s. (4 bands). 
Mod. at 400, 1,000 and 5,000 c/s. -Attenuated 
or force output. Guaranteed overhauled, 
accurate and in perfect working order. 
£35. Carr. £i. 


BEAT FREQUENCY OSCILLATORS. 
MARCONI TF-I95M. Covers 10 cps. to 
40 kc/s. in two sweeps. 0 to 20 kc/s. and 
20 to 40 kc/s. Output 2 watts into 600 
or 2,500 ohms. Panel meter indicates output 
voltage. A.C. mains operation 100 to 250 
volts. First class condition. Fully tested. 
£20. Carr. 30/-. 


AMERICAN HEADSET TYPE HS-30-U 
600 ohms impedance. BRAND NEW and 
boxed, 15/*, postage 2/6. 


DISTORTION FACTORMETER 
MARCONI _ TF-142E. This instrument 


measures the percentage of total harmonic : 


distortion in the fundamental frequency 
range 100 to 8,000 c/s. The lowest scale 
engraving is 0.05%. Will handle 2 watts 
(continuous) and will give satisfactory readings 
with only | mW input. Mains operated. 
Output impedance 600 ohms. Very. good 
condition. £20. Carr. 20/-. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the American 
version of the No. 19 set. 15/-. P. & P. 1/6. 


AR-88 SPARES 
Knobs, Medium size, Set of 8 
Knobs, Large size 
Condenser (3X4 mfd.). Post 4/6 
Mains Trans. (L.F.) (postage 9/-) ...... 
Escutcheons (Windows) 


MINIATURE RELAYS 
240 v. A.C. coils. Contact assembly 
‘“ makes ” and | C.O. 5 amps. Size 2x I}x 
lin. Unused and removed from brand new 
equipment 8/6 post paid. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. Noise exclud- 
ing and supremely comfortable. Complete 
with moving coil microphone 25/-. Inserts for 
the above 5/- each. P. & P. 1/6. DLR-5 Low 
impedance headphones with attached throat 
microphone. 12/6. All these items BRAND 
NEW. Postage extra 2/6. 


CINTEL NUCLEONIC SCALERS | 
Nos. 36402 and 36411. Unused with hand- 
book. List Price £300/£320. Our Price £65. 


MARCONI TF.144.G OUTPUT ATTEN- 
UATOR WITH THERMOCOUPLE. 
In original packing. #£5, postage 6/-. 
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DIRECTLY calibrated. Int. ` 


ADVANCE TEST EQUIPMENT 


H1B Audio Signal Generator ............ 

J1B Audio Signal Generator 

J2B Audio Signal Generator 

TT1S Transistor Tester .................. 

VM76 AC/DC Valve Voltmeter 

VM77C AC Millivoltmeter...... 

VM78 AC Millivoltmeter (transistorised) £55 0 
VM79 UHF Millivoltmeter 
(transistorised) .............................. £125 0 


These are current production, manufactured in 
U.K. by Advance Electronics Ltd. (not discon- 
tinued models). Showing a saving of approx- 
imately 334° on nett trade price. BRAND NEW, 
all in original sealed carton. Carr. 10/- extra per 
discount for schools 


item. Special offer of 10°, 
and technical colleges, etc. 


COSSOR OSCILLOSCOPE TYPE XT476 
Detailed specification sent upon request. Offered in first class con- 
dition at £350. List price approximately £800. 


WIRELESS SET No. 76 

A compact CW only crystal controlled transmitter. Consists 
of a Pierce crystal oscillator (807) and a Power Amplifier (807). 
Both are cathode keyed by means of a relay. Six switched crystal 
channels are available in the frequency range of 2 to 12 Mc/s. 
(Crystals not included.) _ Aerial current is indicated on a panel 
meter and two spare valves are supplied. Operates from 12 v. 
car battery via internal rotary transformer. RF output 9 watts. 
Contained in steel case 12X12x8in. Weight 30 Ibs. Ideal for 80 
or 40 meters or cheap enough for breakdown. Condition as new. 
Circuit included. £4/5/-. Carr. 10/-. l 


PRICES NOW REDUCED CINTEL EQUIPMENT. 
ELECTROLYTIC CAPACITANCE AND INCREMENTAL 
INDUCTANCE BRIDGE No. 36601 
A modern instrument, all solid state, which accurately measures 
the capacity of electrolytic condensers from O0.luF to 1,000uF 
under operating conditions. Leakage current and polarizing 
voltage are separately metered. Inductances from 100 mH to 
100 H can also be measured with current up to 100 mA. A.C. 
mains operation. Unused with handbook. List price £220. Our 

Price £70. 

WIDE RANGE CAPACITANCE BRIDGE. No. 1864. 
A matching instrument to the above. All solid state. Mains 
operation. Measures from 0.002pF to !00uF. Unused with hand- 
book. List Price £250. Our Price £75. 


MARCONI TEST EQUIPMENT 


PORTABLE FREQUENCY METER TYPE TF.1026 SERIES 
TF.1026/4 2,000/4,000 Mc/s., TF.1026/5 1,800/2,200 Mc/s., 
TF.1026/6 3,800/4,200 Mc/s., TF.1026/7 1,700/2,100 Mc/s., 
TF.1026/9 2,425/2,525 Mc/s. £40 each. 

WIDE BAND MILLIVOLTMETER TYPE TF.1371 
l0Ouv to 300 mv in five ranges. 30 c/s. to 30 mc/s. £45. 

VACUUM TUBE VOLTMETER TYPE TF.1300 

A.C. measurement 0.05 to 100 v., 20 c/s. to 300 Mc/s. 
measurement 0.1 to 300 v. Each over 5 ranges. Willalso jalan her 
ohms, 50Q to 5mQ in 2 ranges. £45. 

SENSITIVE VALVE VOLTMETER TYPE TF.I100 
100uv to 300 v. A.C. in 12 ranges. 10 c/s. to 10 Mc/s. Can also 
be used as a wide-band amplifier. £50. 

DELAY GENERATOR TYPE TF.I415. 

Provides sweep-delaying facilities when used in conjunction 
with the TF.1330 (series) or similar oscilloscope. Alternatively, 
it may be used independently as a general purpose delay generator. 
£35. 


TF.867.A Standard Signal 

TF.874A Moisture Meter 

TF.1066.B/2 U.H.F. F.M. Signal Generator 

TF.1067 Heterodyne Frequency Meter 

| TF.1102 Amplitude Modulator 

TF.1165/1 Electronic Counter 

TF.1221 Heterodyne Unit 

TF.1235 U.H.F. Signal Generator (cabinet soiled) 

TF.1262 U.H.F. Millivoltmeter 

TF.1264 Slotted Line 

TF.1274 V.H.F. Bridge Oscillator 

TF.1275 V.H.F. Bridge Detector 

TF.1343A X-Band Signal Generator Set 

TF.1350/1 Power Unit for TF.1346/I 

TM 5683 Attenuator 

TM 6156 Attenuator 

™.6183 Decoder Unit 

T™.6184 Numerical Display Unit 

TM.6629 A.F. Signal Compressor 
Detailed technical specifications supplied upon request. 
Offered BRAND NEW at fraction of original cost. 


Carriage and Postal Charges to N. Ireland and Eire extra. 
IE St AER E Re ees eer ee 


CHARLES BRITAIN (Radio) LID. 


il UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2. 01-836 0545 


Near Leicester Sq. Scation. (Opposite Thorn House) 
Shop hours 9-6 p.m. (9-1 Thursday). Open all day Saturday. 


CINTEL AUTOMATIC FREQUENCY 
MONITOR CAT. No. 2901. 

For the measurement of any frequency in the 
range of 10 c/s. to 10 mc/s. to an accuracy of 
-Il partin 10°. The unknown frequency is fed 
into the instrument and the valuation which is 
“made in | second is displayed in decimal 
notation on 8 meters each scaled from 0 to 9. 
Supplied complete with Manual. Available 
for collection only. £125. 


PCR-I RECEIVERS 
Covers 860-2080 metres, 190-570 metres, 
5.6-18 Mc/s. | R.F. and 2 I.F. stages, 6 valves. 
Internal speaker, requires external Power 
supply. Circuit supplied. Fully tested prior 
to despatch. £7/19/6, Carr. 10/6. Fuller 
details upon request. Brand new external 
Power Supply Units, Vibrator Unit for opera- 
tion from 12v. car battery, for caravans or 
boats 15/6 or A.C. Mains Units £2. Carr. 5/6. 


AR.88 VIBRATOR POWER SUPPLY 
UNIT. Operates from 6-8 volt D.C. supply. 
Output 300 volts, 90 ma. Brand new, boxed, 
complete with leads. 15/-. postage 7/6. 


ADVANCE POWER UNIT TYPE DC4. 
i2 volts D.C. 4 amps output. A.C Mains 
operation 200-245 volts 50 c/s. Brand new. 
Boxed, £20. Carriage 10/6. 


INDUSTRIAL METER, Iron clad. 0-300 
volts A.C. 50 c/s. Moving iron, 6in. scale 
Fl. mtg. Brand new, boxed, 59/6, postage 7/6. 


RUTHERFORD PULSE GENERATORS 
MODEL B7B. Produces trains of 50 volt pulses 
having repetition rates to 2 Mc/s., pulse delays 
and widths to 10,000 secs., rise and fall times 
of 15 u millisecs. and a permissible duty factor 
of up to 30% at full amplitude. 


TO TRANSFORMERS | 


AU 
240/110 volts 15 watt rating, ideal for are 
10/-. P. & P. 2/6. 150 watt rating 25/-. P. & P. 
7/6. reas BRAND NEW AND BOXED. 


MOVING IRON VOLTMETER 
Will read AC/DC volts F.S.D. 500 volts 2tin. 
dia. flush mounting. Complete with external 
resistor. Ist grade instrument. BRAND 
NEW AND BOXED. 25/-. P. & P. 1/6. 


INDICATING UNIT TYPE 305 
Contains 2 Electrostatic C.R.T.’s type CV.1525 
2in. dia. CV.1547 3in. dia. 7 EF.50, 2 EB.34, 
2 EA.50, | EF.91. Internal 80 volt high fre- 
quency. Power supply. Size of unit 12 x 
74 X 16sin. BRAND NEW AND BOXED. 
£3/19/6. Carr. 10/-. 


T.C.C. METALPACK CONDENSERS. 
0.1 mfd. 500 v. D.C. wkg. at 70°C. Brand new, 
polythene wrapped, 7/6 doz., or £2 per 100. 
T.C.C. METALMITE 350 v. D.C. wk. 0.1 
mfd. (CP37N); 0.05 mfd. (CP35N); .O1 mfd. 
(CP.32N) all at 5/6 doz. or 32/6 per 100. 
SPRAGUE METAL CASED CONDEN- 
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz. 
or 32/6 per 100. 


T.C.C. VISCONAL CONDENSERS. 
6 mfd. 600 v. D.C. wkg. at 71°C. CP 127T.. 
Size 3 x It x 5łin. high. BRAND NEW. 
5/6 each. DUBILIER. 4mfd. 600 v. wkg. CP 
130T or similar I? x I2 x 42in. high. 
BRAND NEW (boxed), 4/6 each. Postage 1/6. 


WESTINGHOUSE PULSE TRANS- 
FORMER CAT. NO. 4P43 L421741 
Primary 5.5 kV. Secondary 22 kV. 0.5 to 
2.5/sec.. Pulse. Brand new and boxed £5. 
Postage 7/6. 


THOMSON-VARLEY TYPE POTEN- 
TIAL DIVIDER 

Non inductive. 4 decades—70,000 ohms 
resistance. Accuracy 0.01%. 350 v. maxi- 
mum voltage. Brand new and boxed. £30. 
Carr. 10/-. 


STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved. E.S. 
screen, universal mounting. Size 4 X 34 X 
2tin. ALL BRAND NEW. 24/- each. Post 4/6. 
Type I. 250-0-250 v. 80 mA. 6.3 v. 3.5 a. ” 
6.3 v. | a., tapped at 2 a. 

Type 2. "As above but 350-0-350 v. 80 mA. 
Type 3. 30 v. 2 a., tapped at 12, 15, 20 and 
24 v. to give 3-4-5-6-8-9-10 v., etc. 

Type 5. 0-6-9-15 v. 4a. Ideal for chargers. 


MORSE REPERFORATOR. 
CREED TYPE 7W/3 


200/240 volt D.C. motor. -BRAND NEW, 
in original crate. £15. Carr. 30/-. 


MODULATOR UNIT BC.456A 
(Component of Radio Set SCR.274.N). 


Fitted with 12J5GT, 1625 (12 volt version of 


807) and VR.I50 valves. BRAND NEW. 


£3/19/6 carriage paid. 
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Bi-PAK GUARANTEE SATISFACTIONOR MONEY BACK 


KING OF THE PAKS Unequalled Value and Quality 


SUPER PAKS "N NEN UNTESTED 


Satisfaction GUARANTEED in Every Pak, or money back. 


PAK NO. 

U1 120 Glass Sub-min. General Purpose Germanium Diodes 10/- 
U2 60 Mixed Germanium Transistors AF/RF ............ 10/- 
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 10/- 
U4 40 Germanium Transistors like OC&81, AC128 .......... 10/- 
U5 60 200mA Submin. Sil. Diodes ...............0 ee eee 10/- 
U6 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10/- 
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V.... 10/- 
U8 50 Sil. Planar Diodes 250mA OA/200/202 ........ 10/- 
U9 20 Mixed Volts 1 Watt Zener Diodes ................ 10/- 
U11 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132 .. 10/- 
U12 12 Silicon Rectifiers EPOXY 500mA up to 800 PIV.... 10/- 
U13 30 PNP-NPN Sil. Transistors OC200 & 25104 ........ 10/- 
U14 150 Mixed Silicon and Germanium Diodes ............ 10/- 


U15 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 10/- 
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/- 
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/- 
U18 8 6-Amp Silicon Rectifiers BYZ13 Type ı up to 600 PIV 10/- 
U19 30 Silicon NPN Transistors like BC108 .............. 10/- 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV.. 10/- 
U21 30 A.F. Germanium alloy Transistors SG300 Series & 0071. 10/- 


U22 10 1-Amp Glass Min. Silicon Rectifiers High Volts..... . 10/- 
U23 30 Madt’s like MAT Series PNP Transistors .......... 10/- 
U24 20 Germanium 1-Amp Rectifiers GJM up to 300 PIV.. 10/- 
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 .. 10/- 


U26 30 Fast Switching Silicon Diodes like IN914 Micro-min 10/- 


Code No’s mentioned above are given as a guide to the type of 
device in the Pack. The devices themselves are normally unmarked 


U28  Experimenters’ Assortment of Integrated Circuits, untested. 
Consisting of Gates, Flip-Flops, Buffers, Registers, etc. 


In Flat-Pack and Dual- in-Line, 8 Assorted Pieces Absa ae 20/- 
U29 10 SCR’s 1 Amp to 5 cm. up to 400 PIV.............. 20/- 
2 Drift Trans. 2N1225 Germ. PNP 1 ORP61 Photo-conductive cell ...... 10/- 
LOO Meld: sais. s 30 cise eae 85.4 baC8 is Gre ora 10/-] 4 Silicon Rects. 100 PIV 750mA ...... 10/- 
6 Matched Trans. OC44/45/81/81D .. 10/-]| 3 AF117 Trans. Mullard Type ........ 10/- 
16 Red Spot AF Trans. PNP .......... 10/-} 7 OC81 Type Trans. ................ 10/- 
16 White Spot RF Trans. PNP ........ 10/-} 3 OC171 Trans. Mullard Type ........ 10/- 
5 Silicon Rects. 3 A 100-400 PIV...... 10/-| 5 2N2926 Sil. Epoxy Trans. .......... 10/- 
2 10 A Silicon Rects. 100 PIV ........ 10/-} 7 OC71 Type Trans. ................ 10/- 
2 OC1 140 Trans. NPN Switching .... 10/-] 25 Trans. Heatsinks fit TO18, S012, etc. 10/- 
112 A SCR 100 PIV ...............- 10/-] 2 28701 Sil. Trans. Texas ............ 10/- 
3 Sil. Trans. 25303 PNP ............ 10/-] 3 12 Volt Zenera 400mW ............ 10/- 
4 Zener Diodes 250mW 3-12V ........ 10/-]| 2 10 A 600 PIV Sil. Rects. IS45R .... 10/- 
3 200 Mc/s Sil. Trans. NPN BSY26/27 10/-]| 3 BC108 Sil. NPN High Gain Trans... 15/- 
3 Zener Diodes 400mW 33V 5% Tol. .. 10/-] 12N910 NPN Sil. Trans. VCB100 
4 High Current Trans. OC42 Eqvt..... 10/-]| 2 1000 PIV Sil. Rect. 1.5 A R53310 AF 15/- 
2 Power Transistors 1 OC26 1 OC35 .. 10/-}] 3 BSY95A Sil. Trans. NPN 200 Mc/s... 15/- 
5 Silicon Rects. 400 PIV 250mA ...... 10/-}] 3 OC200 Sil. Trans. Mullard .......... 10/- 
4 OC75 Transistors Mullard Type .... 10/-] 2 Sil. Power Rects. BYZ13 .......... 15/- 
1 Power Trans. OC20 100V .......... 10/-} 1 Sil. Power Trans. NPN 100mc/s. 
4 0A202 Sil. Diodes Sub-min. ........ 10/- TRQOUA Siac ewido 4 betas wewes 15/- 
2 Low Noise Trans. NPN 2N929/30.... 10/-] 6 Zener Diodes 3-15V Sub-min. ...... 15/- 
1 Sil. Trans. NPN VCB 100 ZT86 .... 10/-] 1 2N1132 PNP Epitaxial Planar Sil. 
8 OAS] Diodes... oo iaae aac ew ewes 10/- TANS» ste dis Hors ba we ea T ws 15/- 
4 OC72 Transistors Mullard Type .... 10/-] 3 2N697 Epitaxial Planar Trans. nee 15/- 
4 OC77 Transistors Mullard Type .... 10/-] 4 Germ. Power Trans. Eqvt. C16 
5 Metal Alloy Transistors Mat. Type .. 10/- Mollari e 5 aseand o2cleiis odoin ees 15/- 
4 Sil. Rects. 400 PIV 500mA ........ 10/-}| 1 Unijunction Trans. 2N2646 ........ 15/- 
5 GET884 Trans. Eqvt. OC44 ........ 10/-į| 2 Sil. Trans. 200 Mc/s. 60Vcb ZT83/84.. 15/- 
5 GET883 Trans. Eqvt. OC45 ........ 10/-} 1 Sil. Planar Trans. NPN 100 Mc/s. 
2 2N708 Sil. Trans. 300 Mc/s. NPN .. 10/- DG ich pts ale onea i aba 15/- 
5 GT41/45 Germ. Trans. PNP Eqvt. 1 Tunnel Diode IN3720 (TD5) G.E... 15/- 
OCTE E se Bras a as OE DOSER 10/-{ 1 Unijunction Trans. 2N216 OTO-5 
3 a LF Low Noise Germ Trans. CON Guy. ierre eanriosriawis a wian 15/- 
A EE caltal EE EA EA 10/-] 2 Sil. Rects. 5 A 500 PIV Stud Type.. 15/- 
6 INS Sil. Diodes 75 PIV 75mA.... 10/-] 2 Germ Power Trans. OC28/29...... 15/- 
8 OA95 Germ. Diodes Sub-min. IN69. 10/-}] 1 10 A Sil. Stud Rect. 800 PIV ...... 15/- 
3 NPN Germ. Trans. NKT773 Fqvt. 1 Tunnel Diode AEY11 1050 Mc/s 
MOTBOS 4556s haa bed kek aane a 10/- BTO -csacaneswle AARONI ER aN 
2 OC22 Power Trans. Germ........... O/-}] 2 2N2712 Sil. Epoxy Planar HFE225 
2 OC25 Power Trans. Germ........... 0/- MAR uin Oaa a a e eah 15/- 
4 OC72 Mullard Trans. .............. 10/-} 6 BY 100 Type Sil. Rects............. 20/- 
4 AC128 Trans. PNP High Gain ...... 10/-] 25 Sil. and Germ. Trans. Mixed, all 
2 AC127/128 Comp. pair PNP/NPN.. 10/- marked New. ........... 2. eee eee 30/- 
3 2N1307 PNP Switching Trans. ...... 10/-] 4 OA10 Diodes Mullard .............. 10/- 
7 CG62H Germ. Diodes Eqvt. OA71.. 10/- =a 
3 AF116 Mullard Type Trans. ........ 10/- FRE One 10/- Pack of your own 
12 Assorted Germ. Diodes Marked...... 10/- choice free with orders 
4 AC126 Germ. PNP Trans. .......... 10/- valued £4 or over. 


SIL. RECTS TESTED UNIJUNCTION 
PIV 750mA3A 10A 30A Į UT46, shad 2N2646, ‘7/6 PRINTED CIRCUITS 
50 Q/- 8/- 4/6 9/6 | Eqvt. TIS43 EX-COMPUTER 


ORP 12 Packed with semicon- 
200 2/6 4/6 6/6 20/- ORP 60 8/6 ductors and components, 
300 3/- 4/9 8|- 22/- Fog 7) BACH 8 boards give a guaran- 
400 3/6 6/- 9/- 25/- m eed 3(/) trans and 30 
500 4/- 6/6 9/6 30/- INTEGRATED diodes. Our price 8 boards 
600 4/3 7/- 10/- 37/- CIRCUITS 10/-. Plus 2/-. P. & P. 
Aaa le od Epoxy TO% 8 lead 


1000 6/- 10/- 17/6 50/- L 900 Buffer @ 11/- 
SCR’s _ LOWEST PRIOR HI: 914 Dual Gate SYLVANIA (USA) 


PIV eee ie coe L 923 J-K Fli Top I- IN2I BMR 
A 30A JL ip o 
7 14/-| MATCHED PAIR 


25 — 7/6 — 30- | 

50 7/6 8/6 10/6 35/- [IC circuits data, 

100 8/6 10/- 15/- 45/- etc. 1/6 MICROWAVE 
200 12/6 15/- 20/- 55/- | wuttaRp | DIODES 


300  15/- 20/- 25/- — 1 IN21B and 1 IN21BR S 
400 17/6 25/- 35/- 80/- TAA263 21 / -|BAND MIXER DIODES 

15/- per pair. Brand New 
600 — 40/- 50/- — LINEAR AF. AMP in Manufacturers Original 


C.W.O. please add I/- p.&p. Min. Order 10/-.# Packages. 


BEPAK SEMICONDUCTORS Beet 


(DEPT. WW.) 


gadaa E fr 


\2 NEW 
RANGE. OF 


Vb dl tM v4 all, ‘ads hin th mn \ wE 


SOLID STATE A.C. MAINS AMPLIFIERS 


Employing only high grade components and transistors 


LT55 6 WATT AMPLIFIER 


A High Fidelity unit providing 
excellent results at modest output 
levels. 


Frequency Response 30-20,000 cps—2dB. 
Sensitivity 5 mv (max). 

Harmonic Distortion 0.5% at 1,000 cps. 
Output for 3-8-15 ohm Loudspeakers. 


Input Sockets for ‘Mike’ Gram and Radio 
Tuner/Tape Recorder. 


Controls (5) Volume, Bass, Treble, Mains 
Switch, Input Selector Switch. 


LT66 12 WATT STEREO 
AMPLIFIER 


A twin channel version of the 
LT55 providing up to 6 watts High 
Fidelity output on each channel. 


Switched Input Facilities Socket (1) Tape or 
crystal PU (2) Radio Tuner (3) Ceramic PU 
Microphone. 


Controls (6) Volume, Bass, Treble, Balance, 
Mains Switch, Input Selector Switch. Stereo/ 
Mono Switch. 

Facia Plate Rigid Perspex with black/silver 
background and matching black edged knobs 
with spun silver centres. 


ee 


‘Recommended 
Retail price 8 GNS 
Size 94 x 232 x 5zin. 


If required an attractive wood cabinet with 
Satin Teak veneer finish can be supplied for 
any model. Prices from £3-10 0 


C sauccvor Gass TREBLE VOLUME BALANCE 


Recommended 
Retail price I5 GNS 
Size 12 x 34 x Gin. 


Available from your 
Local Hi-Fi Dealer 


Please send a stamped addressed envelope for full descriptive details 
of above units, also TUNER/AMPLIFIERS STEREO and MONO. 


Wholesale and L l N E A e 


Retail enquiries to: 


ELECTRON WORKS, 


PRODUCTS LTD. 


ARMLEY, LEEDS 


ELECTROVALUE 


Rapid Mail Order 


Supply Service 


* Mini TRANSISTORS WITH THE MIGHTY SPECIFICATIONS 


2N4285 pnp high reverse Vbe 2N4291 pnp large signal high gain 3/3 
2N4286 npn high gain 2N4292 npn UHF low noise 
2N4289 pnp high gain 2N3794 npn 2N4291 nl complawent each 


B5001 npn high po 


wer 13/6 each 


%* PEAK SOUND PRODUCTS 
TRANSISTORISED STEREO AMPLIFIER AND PRE-AMP SA8-8 


Complete kit of this very successful 


amplifier £10 10 Onet 
Power supply kit £3 net 
Cabinet £3 net 


NEW MINIATURE LOUDSPEAKER TYPE MS8-5 


Discount not available 


Really outclasses other speakers of its type. Handles high 
power efficiently and with purity throughout the audio 
spectrum. Bass resonance 60Hz, llb ceramic magnet, 
5 ohms. Power Handling over 8 true watts. Grill: dull gold 
anodised aluminium. 
high x lOin. deep x 5in. wide. Supplied in kit form to 
achieve the incredibly low price of £8/1/6 net. 


Cabinet: natural Afromosa. Qin. 


on these Peak Sound Kits. 


* UNBEATABLE VALUE IN NEW SEMICONDUCTORS 
BAILEY AMPLIFIER SPECIAL TYPES 
40361 aie 40362 16/9, BCI25 12/-, BC126 12/-, MJ481 27/-, MJ491 31/-. 


SILIC 


BCIO7, Oh: BCI08, 2/6; BCIO9, 2/9; BCI67, 2/6; BCI68, 2/-; BCI69, 2/3; 
BC109 and BCI69 are low noise. BCI67, BCI68 and BC169 plastic. 2N3055, 
high power, 16/6 only. MPFIO5, field effect, gm 2 to 6mA/V, 8/- only. 


Low noise: 2N3707, 4/6; 2N3391A, 5/6; 
Bargain: 2N2926, red, 2/3; orange, 2/6; 


2N4058, pnp, 5/-. 
yellow, 2/9; green, 3/-; 2N3702, 4/-; 
/ 


2N3703, 3/9; 2N3704, 4/-; 2N3705, 3/8; 2N3053, 5/3. 


RESISTORS 


+W, 10%, 1/9 doz.; 13/6 100, 4W, 5%, 2/2 doz.; 17/: per 100, 1/6 less per 100 if 
ordered in complete 100’s of one ohmic value. iW and IW types also available, 
see catalogue. Large stocks of Skeleton pre-sets, high quality, horiz. or vert. 


mounting, I/- each. 


POSTAGE I/- on orders under £1. FRE 


E £1 and over. 


ELECTROVALUE 


6 MANSFIELD PLACE, 


ASCOT, BERKSHIRE 


Wireless World, July 1968 


ALL POST 
ORDERS TO 
Dept. WW768 


Leading, 


l 


25 & 53 TOTTENHAM CT ROAD LONDON W.1. Tel: 01-580 1116/1117/4534/7679 
Open 9-6 p.m. Monday to Saturday inclusive. Open Thursday until 7 p.m. 
JUST ARRIVED! 


EXCITING TAPE 
RECORDER/RADIO 


25 Tottenham 
Court Road, 
London, W.1 


MULTIMETERS 


MODEL TTC1001. 


20,000 O.P.V. with over- 
load protection. D.C. 
Volts 5, 25, 125, 500, 
2,500v. A.C. volts 10, 50, 
250, 100 v. D.C. mA. 
250mA-50A. With prods 
and carrying case. 

ONLY 85/-. P. & P. 3/6, 


MODEL TTC.1030. 

50,000 O.P. V. D.C. Volts, 
0.3, 12, 60, 120, 300, 
600, 1,200v. A.C. Volts. 
6, 30, 120, 600, 1,200v. 
D.C. mA. 03-300. With 
prods and carrying case. 


ONLY £11/19/6. P. & 


P. 5/-. 
MOTOR 
: BARGAINS 


Ideal for model makers, 
record players, tape 
decks, etc. 


6.3 D.C. Motor. 10,900 
r.p.m. at 230 mA. 
liin. x lin. dia. Shaft 
zin. long x 3/64in. dia., 
9/6 P. & P. 2/6. 


9 v. D.C. Gram., deck replacement motor. 2in. x 
£1019 6 12jn. dia. Shaft jin. long x 3/32 in., 17/6. 


A solid state cas- 
sette recorder with 
a built in MW 
Band Radio. Listen 
and record at the 
same time—play 
back anytime any- 
where. Uses stan- 
dard Compact Cassettes. Complete 
with Dynamic microphone with 
remote control switch, stand and 
case. C60 Cassette and carrying 
strap. Size only 7in. x 23in. x 
98in. approx. Weight only 4 lbs. 
Operates at 13 i.p.s., twin track 
recording fast rewind, built in 
23in. dynamic speaker and exten- 
sion speaker socket, socket for 
A.C. adaptor. Fully tunable. 
Medium wave radio. 


LIND-AIR 
SPECIAL PRICE 


FOR OUR NEW 


30; gns 


m 
p. & p. 8/6 


SEND S.A.E. 
FULLY COMPREHENSIVE 24 
PAGE CATALOGUE OF VALVES, 
TRANSISTORS, DIODES, SEMI 
CONDUCTORS, TRANSFORMERS, 
ETC. THOUSANDS OF ITEMS 
LISTED AND PRICES. SEND FOR 


3000 with Sonotone 9TAHC Stereo Cartridge ...... 
3000 with Sonotone 9TAHC Diamond Stereo Cartridge 


YOUR COPY NOW AND SAVE AT60 Mk. II less cartridge .............0000e000e £13 19 6 & P.2/-. Two for 30/- P. & P. 2/-. 
MONEY WITH LIND-AIR COM- AT60 Mk. II with Decca Deram Stereo Cartridge.... £18 14 0 
PONENTS. SP.25 Mk. II less cartridge................... ees £1119 6 ELECTRIC 
SP.25 Mk. II with Decca Deram Stereo Cartridge. ... £16 14 0 
UNREPEATABLE BARGAINS ! TEAK FINISH PLINTHS with APY less cartridge. ......0-e0eeecteeeeeeeeee eos £23 411 MOTOR 
perspex cover gns. (for ; , 
FANE 122/17 LAB80 8igns.). P. & P. 12/6. LAB.80 Mk. II less cartridge ERAL LELELTEESELEET . £24 19 6 
12in. 25 WATT Agents for Thorens, Dual All plus P. & P. 12/6. 
HEAVY Goldring, etc. Mono Cartridge 17/6 extra. Stereo Cartridge 22/6 extra. 
DUTY HI-FI 
L O U D 2-3 WATT AMPLIFIER 
SPEAKERS. 
With high n i er 
; “i An ideal basis for building your own portable record 
efficiency Anti player. Just add speaker and turntable and you 


stropic Ferrite 
magnet. 17,000 
gauss. Imp. 3-5 
ohms. Brand new and guaranteed. List price £12. 
LIND-AIR PRICE £8/19/6. P. & P. 7/6. 


EMI COMBINATION 
LOUDSPEAKERS 


134 x 8$in. Elliptical with 
34in. dia. Tweeter. Imp. 
8 ohms. Power handling 
10 watts. Brand new and 
guaranteed. List price 
£8/5/-. LIND-AIR PRICE 
99/6. P. & P. 7/6. (Also 


| as ; 
LIRON 
| 
available without Tweeter \" Ys @unettunacsaransaeiniins, 


59/6. P. & P. 7/6). N | 


| Ww; 


Fane 301 3in. TWEETERS. Imp. 
3-5 ohms. 17,000 gauss. 12 watt. 
Brand new and guaranteed. List 
price £3/15/-. LIND-AIR PRICE 59/6. P. & P. 3/6. 
GOODMANS SPEAKER BARGAINS 

din. 3 ohm. 15/6; 6in. 3 ohm, 29/6; 8in. 3 ohm 
32/6; 10in. 5 ohm 65/-; 10in.x6in. 3 ohm, 
32/6; Tweeter 19/6. P. & P. 3/6 per Speaker. 


AERIALS. TV/UHF/VHF/STEREO 


will have an above-average model for a mere fraction 
of the cost. 2-3 watt printed circuit, with control 
panel on flying lead. On, OFF, TONE CONTROL 
AND VOLUME, colourful escutcheon. Brimar 
valves: EZ80, ECL82 and composite installation 
booklet. Price 85/- P. & P. 3/6. 


Made by Crompton Parkinson. Single phase 4th 
H.P. motor. 230/250v. 50 cycles. 1.3 amps. 
1,425 r.p.m. Continuous rating. Spindle l}in. x 
tin. dia. Overall size less spindle approx. 8in. x 
6in. Perfect condition. A bargain for the work- 
bench. ONLY 69/6. Carr. 12/6. 


Save £2.2.0 


6 Transistor FM tuner. Frequency 
range 88-108 Mc/s. Size 6 x 4 x 2hin. 
Ready built for use with most am- 
plifiers. 9v. battery operation. 
Complete with instructions. List 
price 9 gns. 


LIND-AIR PRICE 


£5.19.6 ' A 


! LINEAR AMPLIFIERS 


Latest A.C. Mains Models offering 
highest quality at modest cost. 
LT66. All Transistor 12 watts Stereo. Inputs for Tuner, 
Gram, Mike. Separate Bass, Treble, Balance and Volume 
Controls, £15/15/-. Carr. 7/6. Teak case £3/10/- extra. 


SELECTOR DRIVE 


Numerous appli- 
cations. Electro- 
magnet and brass 
tooth wheel. A 
switch wafer and 
contacts are 
coupled to this 
and arranged to 
be on for 10 
pulses and off for 
15. An auxiliary 
contact is nor- 
mally on but off 
1 in every 25. 
Complete with suppressor, resistors, plus series 
contact for continuous operation. Ideal window 
displays, switching lamps, models, etc. 12v. or 
24v. D.C. Brand new and boxed 12/6. P. & P. 2/6. 


Multiplex adaptor for above sor 
Stereo Radio Reception. 


PTA15 (as illus.). All Transistor, 15 watts Mono. Inputs 

for Tuner, Gram, Mike, Guitar, Bass, Treble and Two SYNCHRONOUS 
baie ag controls, $15/15/-. Carr. 7/6. Teak case, £3/10/- CLOCK( 

extra. 

LT45.-2 VALVE 5 watts Mono. Inputs for Tuner, Gram MOTORS 


Bass, Treble and Volume controls, £6/19/6. Carr. 5/6, Metal cover 15/- extra. Full details sent 


on request. 
STEREO HEADPHONES 
a PINI |! Enjoy Stereo Sound as you 


have never heard it before. 


Geared for 40 revo- 
lutions per hour. 
230 v. 50 cycles, 
with mounting fian- 
ges. Size approx. 
lin. deep x 22in. 
dia. 

ONLY 22/6. 

P. & P. 2/6. 


NEW J-BEAM F.M. Aerial for Stereo Reception, 
4-element outdoor Band II VHF/FM Stereo 
Aeria! (as illus.). With Mast Clamp 87/-. 
CRESTA Room Aerial Band 1/II/III. 
or black, 26/6. 


Cream 


VEEMASTER Table Top VHF/UHF Tunable 

Aerial. Chrome or grey, 76/6. 

YAGAL All Channel Table Top Aerial, BBC1/2/ 

ITV/VHF. 65/-. 

HL523 LOFT AERIAL. HILO V x 5 for vertical 

Band I/III. With arm and bracket, 53/-. 

NEW MAJOR. 10-element BBC2 aerial for 

loft or ,outdoor fixing. With roller bracket for 

up to 2in. dia. mast, 45/9. 

VANTENA Table Top V Aerial, BBC/ITV, 26/6. 

H1 HUNTER 13-element BBC2, 57/-. 

EI EXPLORER. 18-element BBC2 Aerial, 69/-. 

LOFT SIX. 6-element BBC2 Aerial for loft or 

outdoor fixing. With arm and bracket, 37/6. 
Please add 4/- postage. 


Build nine different projects from one basic kit— 
no mechanical knowledge required. Build a 
Police Siren, Metronome, Morse Code amplifier, 
Electronic Massager, W/T Transmitter, Radio 
Telephone, One transistor Radio, Two-transistor 
Radio, Electronic Music Kit. Completely safe- 
operated on 9v. PP3 battery. Complete with 
simple step by step instructions. ONLY 69/6. 
P. & P. 5/-. 


MODEL TTC, G1111 as illustrated. Soft padded 
earphones. Adjustable headband. Impedance 


- 8 ohms per phone. Frequency range 25-13,000 


cps. With dft. lead. Price 69/6. 
AKAI, ASES8S, 8 ohms, 
£7/1 


|=. 


CORAL E102 16 ohms 
£5/19/6. 


EAGLE SEl 16 ohms, 


T.T.C. Stethoscope 8 
ohms, 49/6. 


P. & P. 4/6 each. 


DELAY ACTION TIME SWITCH 


Made by Smiths. 
A.C. operation 200/ 
250 v. Double pole, 
will give time delay 
from 0-10 minutes. 
Size 2}in. dia. x 
2jin. long, inc. 
gin. x yin. dia. 
spindle. BAR- 
GAIN PRICE 17/6. 
P. & P. 2/6. 
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VALVES/SEMI-CONDUCTORS 


BRAND NEW & GUARANTEED 


OA2 6/- | 6E5 8/- | 30C18 14/- | ECC84 6/6 | EZ40 8/6 | PY81 6/- 
OB2 6/- | 634 9/- | 30F5 14/- | ECC85 5/6 | EZ41 8/6 | PY82 6/- 
IR5 8/- | 6J6 3/6 | 30FL1  15/- | ECF80 7/- | EZ80 5/6 | PY83 6/6 
IS5 4/6 | 6K8 4/- | 30L15 15/- | ECF82 7/6 | EZ81 5/6 | PY88 7/6 
IT4 3/- | 6L6 9/6 | 30P19 14/- | ECH35 11/- | GZ32 11/6 | PY800 8/- 
IU4 6/- | 6Q7 8/3 | 30PL1 15/- | ECH42 11/- | Gz34 11/6 | PY801 8/- 
IU5 7/- | 6867 6/- | 30PL13 16/- | ECH81 6/3 | MU14 8/- | U25 15/- 
2D21 5/- | 6837 7/- | 35L6 8/- | ECH83 8/6 | PABC80 7/6 | U26 15/- 
3A5 10/- | 6SL7 6/- | 3524 8/6 | ECL80 7/9 | PCC84 6/6 | U191 14/- 
3Q4 %/- | 6SN7 5/6 | 35W4 5/3 | ECL82 7/- | PCC85 8/- | U281 8/- 
384 5/- | 6U7 7/- | 50B5 6/6 | ECL83 10/6 | PCC88 11/6 | U301 11/- 
3V4 6/- | 6V6 5/- | 50C5 6/6 | ECL86 9/- | PCC89 11/6 | U801 17/- 
5R4 9/- | 6X4 4/3 | 80 7/- | EF37A 8/- | PCC189 12/6 | UABC80 6/- 
5U4 5/- | 6X5 ‘Be | AZ31 10/- | EF40 10/- | PC86 11/- | UAF42 = 10/- 
5V4 8/6 | 7B7 7] | DAF91 4/6 | EF41 9/6 | PC88 11/- | UBC41 8/- 
5Y3 5/9 | 706 6/6 | DAF96 7/- | EF42 10/6 | PC97 8/6 | UBF80 ae 
524 8/- | 7Y4 8/6 | DF91 3/- | EF80 5/- | PC900 9/6 | UBF89 7l- 
6/30L2 12/6 | 10C2 15/- | DF96 7/- | EF85 6/6 | PCF80 7/3 | UCC84 = 10/- 
6AC7 4/- | 10F1 9/- | DK91 6/- | EF86 7/- | PCF82 7/- | UCC85 ric 
6467 —  6/- | 10P13 15/- | DK92 8/9 | EF89 6/3 | PCF84 9/- | UCF80 9/6 
6AK5 5/- | 10P14 16/- | DK96 8/- | EF91 4/- | PCF86 9/- | UCH42 = 10/- 
6AL5 3/- | 12AT6 5/- | DL92 5/- | EF92 4j- | PCF800 15/- | UCH81 7J- 
6AM6 4/- | 12AT7 4/- | DL94 6/- | EF183 7/- | PCF801 10/- | UCL82 8/- 
6AQ5 6/- | 12AU7 5/- | DL96 8/- | EF184 7/- | PCF802 10/- | UCL83 = 10/- 
6AS6 6/- | 12AX7 6/- | DY86 6/6 | EL33 12/6 | PCF805 14/- | UF41 10/- 
6AT6 5/- | 12BA6 6/9 | E88CC 12/6 | EL34 11/- | PCL82 7/6 | UF80 ahs 
6AU6 5/9 | 12BE6 6/8 | EABC80 7/- | EL41 9/9.| PCL83 9/6 | UF85 7/6 
6BA6 4/9 | 12BH7 6/6 | E180F 5/- | EL42 11/- | PCL84 8/- | UF89 7/6 
6BE6 5/3 | 12Q7 5/6 | EAF42 9/6 | EL81 9/- | PCL85 9/6 | UL41 10/- 
6BH6 8/- | 128Q7 7/6 | EB91 3/- | EL84 5/- | PCL86 9/- | UL84 7l- 
6BJ6 8/- | 19AQ5 6/- | EBC41 9/6 | EL85 8/6 | PFL200 12/6 | UY41 7/6 
6BR7 11/- | 20F2 14/- | EBC81 7/- | EL91 4/- | PL36 10/6 | UY85 6/6 
6BZ6 7/- | 20L1 13/- | EBF80 7/6 | EL95 5/3 | PL81 7/6 | VR105/30 5/6 
6C4 3/6 | 20P1 12/- | EBF83 9/- | -EM80 7/6 | PL82 %/- | VR150/30 5/- 
6C6 4/- | 20P3 12/- | EBF89 7/6 | EM81 8/- | PL83 7l- | MANY 
6CD6 20/- | 20P4 19/- | ECC40 11/6 | EM84 7/6 | PL84 6/8 | OTHER 
6CH6 6/- | 25L6 6/6 | ECC81 4/- | EM87 7/6 | PL500 14/6 . 
6CL6 10/- | 2524 8/- | ECC82 5/- | EY51 7/6 | PY33 9/9 | TYPES IN 
6D6 3/- | 30C15 13/6 | ECC83 6/- | EY86 7/- | PY80 5/6 | STOCK. 
TRANSISTORS SILICON . 
2N 753 4/6) BFY51  5/- | OC71 4j- ST140 aj- POWER DIODES 
2N 2160 14/11 | BSY26 4/6 | OC72 J- | ST141 7 
2N 29296 5/-| BSY28 4/6 | OC73 5/- | XA104 4/6 w aA 2 pé phe ‘a6 
AC107 4/6 | BSY65 4/6 | OC74 5/6 | X A124 Uolos PEY e EIN 
AC126 4/6 | BSY95A  5/- | OC75 4/6 | XA125 4/6 1 AMP 3/6 100 AMP 
AC127 4/8 | GET106 5/6 | OC76 4/6 | XB112 Ta san ety 35) 
AC128 4/6 | GET113 5/6 | OC77 4/6 | XC141 iE 165MA ` 1/- | 800 P.I.V z 
ACY19 5/- | GET873 5/6 | OC78 5/- | PHOTO 150 PI a NS SOMA 5/6 
ACY21 5/- | GET874 4/6 | OC81 4/- | TRANSIS- 25 AMP 10/- | 800 PIV 
AD140 8/6 | MAT100 7/9 | OC81IM 2/6 TORS 12/81 oo, pai 5 AMP 7/6 
AD149 16/-| MAT101 8/6 | OC81D 4j- 6 AMP 5/6 | 1000 P.LV 
ADT140 15/- | MAT120 7/9 | OC81DM 2/6 SIGNAL | 400 PILV 6 AMP 7/6 
AF114 6/6 | MAT121 8/6 | OC82 4/6 500MA ` 3/6 | 1000 P.I.V 
AF115 4/6 | NKT403 10/- | OC83 5/-| DIODES | 400 pv 650MA 6/6 
AF116 4/6 | OC23 8/6 | OC139 8/6 6 AMP 5/6 ; 
AF117 4/6 | OC26 8 cio or INTA ae 
AF118 4/6 | OC28 6 | OC169 5 ' 
AF119 4/8 | OC35 8/6 Cry rb ee Pi THYRISTORS 
ASY28 7/- | OC41 J= 317 ATS 2 | = 
BCLO7 5/6 | 0C42 5j- | 0C200 l- OAs 2l- SILICON CONTROL 
BC108 5/6 | OC44 4/- | OC201 bs A90 2/ 
BCLO9 5/6 | OC45 4j- | 0C203 12/6 | OA95 2/6 RECTIFIERS 
400 P.I.V. 200 P.L.V. 
3 AMP 7/6 7 AMP 15/6 
ZENER DIODES 100 P.I.V. 400 P.I.V. 
OAZ212 6/6 7 AMP 13/6 7 AMP 15/6 
OAZ201 10/- | OAZ205 8/6 | OAZ209 6/6 | 0AZ213 6/6 


OAZ202 8/6 
OAZ203 8/6 


OAZ206 8/6 
OAZ207 9/6 


OAZ200 12/- | OAZ204 8/6 | OAZ208 6/6 
OAZ210 6/6 
OAZ211 6/6 

STC. 1 WATT SERIES 5% 

2.4/2.7/3/3.9/4.3/13/16/18/20/30/33 volt, 5/- each. 


Z series.. All voltages from 3.9-50 volt. 250 mW, 2/6ea. 1.5 w. 4/- 


ea. 7 w. §/- each. 


0OAZ227 15/- 


PLEASE 
ADD 
POSTAGE 


25 WATT. 
P. & P. 1/6. 


POWER RHEOSTATS 


High quality ceramic construction. Windings embedded in vitreous enamel. 
Heavy duty brush wiper. Continuous rating. Wide range available ex-stock. 
Single hole fixing, tin. dia. shafts. Bulk quantities available. 


10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/6. 


50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 2]/-. P. & P. 1/6. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/6. P. & P. 1/6. 


LAFAYETTE TE-46 RESIST- 
ANCE CAPACITY 
ANALYSER 


2 pf-2,000 mfd. 
2 ohms-200 meg- 
ohms. Also checks 
impedance turns 
ratio insulation, 
200/250 v. A.C. 
Brand New, £17.1 
Carr. 7/6. 


T.E.40 
HIGH SENSITIVITY 
A.C. VOLTMETER 


10 meg. input 10 ranges: 
.01/.03/.1/.3/1/3/10/30/100/300 
v. R.M.S. 4 cps.-1.2 Mc/s. 
Decibels—40 to +50 dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230 v. A.C. 
£17/10/-. Carr. 5/-. 


PRINTED 
CIRCUITS 


Five assorted printed 
circuit boards with 
transistors, diodes, 
resistors, condensers, 
etc. Guaranteed mini- 
mum 20 transistory. 
Ideal for experimenters, 
5 Boards for 10/-. 
P. & P. 2/-. 


ARF-100 COMBINED AF-RF 


SIGNAL GENERATOR 
— AF, SINE WAVE 
: 20-200,000 cps. Square 


HIGH IMP. 21 v. P/P 
600Q 3.8 v. P/P. 

R.F. 100 ke/s-300 Mc/s. 
Variable R.F. attenua- 
tion. Int./Ext. Modula- 
tion. Incorporates dual purpose meter to monitor. 
AF output and % mod. on R.F. 220/240 v. A.C. 
£2'7/10/-. Carr. 7/6. 


TE-20RF SIGNAL 
GENERATOR 


Accurate wide range 
m signal generator cover- 
*H ing 120 ke/s-260 Mc/s. 

f on 6 bands. Directly 
| calibrated. Variable 

R.F. attenuator. Op- 
H eration 200/240 v. A.C. 
Brand new with instruc- 


tions, £15. 
P. & P. 7/6. S.A.E. for details. 


TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 


Sine: 20 cps to 200 ke/s. on 4 bands. Square: 
20 cps to 30 ke/s. 
Output impedance 
5,000 ohms, 200/ 
250 v. A.C. opera- 
tion. Supplied brand 
new and guaran- 
teed with instruc- 
tion manual and 
leads, £15. Carr. 
7/6. 


wave 20-30,000 cps. O/P ` 


Just- released by 
the Ministry. High 
quality 10 valve 
receiver manufac- 
tured by Murphy. 
Coverage in 5 bands 
650 Ke/s-30 Me/s. 
I.F. 500/Ke/s. In- 
corporates 2 R.F. 
and 3 I.F. stages, 


ADMIRALTY 
B.40 RECEIVERS 


bandpass filter, MARCONI CT44/ 
noise limiter, crys- TF956 AF AB- 
tal controlled SORBTION 
B.F.O. calibrator WATTMETER 
I.F. output, etc. 

Built-in speaker, 


| u/watt to 6 
watts£20 Carr. 
10/- 


output for phones. 
Operation 150/230 
volt A.C. Size 194 

. x 13} x l6in. 
Weight 114lb. Offered in good working condition. 
£$22/10/-, carr. 30/-. With circuit diagrams. 
Also available B41 L.F. version of above. 15 Ke/s- 
700 Ke/s. £17/10/-. Carr. 30/-. 


Cossor double beam oscilloscopes type 
1035 General purpose A.C. coupled. Type 
1049 L.F. D.C. coupled, £35 ea. Carr. 30/-. 


| AVO CT.38 ELECTRONIC MULTIMETERS 


High quality 97 range instrument which 
measures A.C. and D.C. Voltage. Current, 
Resistance and Power output. Ranges D.C. 
volts 250mV-10,000 v. (10 meg Q-110meg Q 
input). D.C. current 10uA 25 amps. Ohms: 
0-1,000 meg Q. A.C. volt 100 mV-250 v. (with 
R.F. measuring head up to 250 Mc/s), A.C. 
current 10uA-25 amps. Power output 50 micro- 
watts-5 watts. Operation 0/110/200/250 v. A.C 
Supplied in perfect condition, complete with 
circuit lead and R.F. probe, £25, Carr. 15/-. 


MARCONI TEST EQUIPMENT 


EX-MILITARY RECONDITIONED. l 

TF 144G STANDARD SIGNAL GENERATORS, 
85 Kc/s-25 Mc/s, £25. Carr. 30/-. 

TF 885 VIDEO OSCILLATOR 0-5 m/cs £45 Carr 30/-. 
T.F.195M. BEAT FREQUENCY OSCILLATOR. 
0-40 kc/s, 200/250 v. A.C. £20. Carr. 30/-. 


All above offered in excellent condition, fully tested and checked. 
TF, 1100 VALVE VOLTMETER, Brand New, £50. TF. 1267 TRANSMISSION TEST 
SET, Brand New, £75. 


| 


D 
mall 


fk 
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AM/FM SIGNAL 
GENERATORS 


Oscillator Test 
No. 2. A high 
quality precision 
instrument made 
for the Ministry 
by Airmec. Fre- 
quency coverage 
20-80 Mc/s. AM/ 
CW/EM.  Incor- 
porates precision 


TYPE I3A DOUBLE BEAM 
~OSCILLOSCOPES 
BARGAIN 


An excellent general purpose 
$ D/B oscilloscope. T.B. 2 cps- 
750 Kc/s. Bandwidth 5.5 Mc/s 
Sensitivity 33 Mv/cm. Oper- 
ating voltage 0/110/200/250 v 
A.C. Supplied in excellent 
dial, level meter, precision attenuator luV-LOOMv. working condition, $22/10/-. 
Operation from 12 volt D.C. or 0/110/200/250 v. we uel} Or complete with all acces- 
A.C. Size 12 x 8} x Yin. Supplied in brand new : niet Ma cape sories, probe, leads, lid, etc. 
condition complete with all connectors, fully n P ia A RA £25. Carriage 30/-. 

tested, £45. Carr. 20/-. 


OQ 


+7 
S 
ry 


A ae 
-AC te 


Brand new, guaranteed and carriage paid. 
High quality construction. Input 230 v. 50-60 cycles. 
Output full variable from 0-260 volts. Bulk quantities available. 

1 amp.— £5/10/-; 2.5 amp.— £6/15/-; 5 amp.— £9/15/-; 

8 amp.—£14/10/-; 10 amp.—£18/10/-; 12 amp.—£21; 20 amp.—£37- 


R.C.A. AR88 SPEAKERS 


8in. 3 ohm speakers in metal case. 
Black crackle finish to match our 
88 Receivers. Available ` Brand 
New and Boxed with leads. 59/6. 
Carr. 7/6. 


S Supplied in excellent 
™ condition fully tested 
4 and checked, Com- 
@ plete with prods, 
feng leads and instruc- 
eee Lions. 
ai Model 47A £9/19/6 
ma Model 7 £13/10/0 
$ Model 8 £18/0/0 
P. & P. 7/6 each. 


SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 


An extremely high quality oscilloscope 
with time base of 10u/sec. to 20 m/sec. 
Internal Y amplifier. Separate mains 
power supply 200/250V. Supplied in excel- 
lent condition with cables, probe, etc., as 
received from Ministry, £8/19/6. Carriage 
30/-. 


LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 


0-20 Kc/s. Output 5K or 500 ohms. 200/250 v. 
A.C. Offered in excellent condition, $12/10/-. 
Carriage 10/-. 


G. W. SMITH 
& Co. (Radio) Ltd. 


3-34, Lisle St., W.C.2. 
ALSO SEE OPPOSITE PAGE 


DUBILIER NITROGEL 
CONDENSERS 


Brand new. 8 mfd. 800v. 8/6, P. & P. 
2/-; 2 mfd. 5,000 v. 42/6, P. & P. 5/-. 


AUTO TRANSFORMERS 


0/115/230v. Step up or step down. 
Fully shrouded. 
500 W. £3/10/0, P. & P. 6/6 
1,000 W. £5/10/0, P. & P. 7/6 
1,500 W. £6/10/0, P. & P. 8/6 
3,000 W. £7/10/0, P. & P. 12/6 
7,500 W. £15/10/0, P. & P. 20/-. 


LUCAS 20/0/20 AMMETERS 


Brand new, boxed. 


12/6. P. & P. 2/-. 


Suitable car/motorcycle. 


T.M.C. 1000 SERIES 
KEY SWITCHES 


Brand New with knobs as 
follows: 


1 way, 2 c/o 7/6; 1 way, 2 c/o 2b, 7/6; 1 way 
4 c/o, 8/-; 2 way, 3m., 3m. 8/6; 2 way, 2 c/o, 
2 c/o, 8/6; 2 way, 2 c/o., 4 c/o. 10/-. 

Post extra. Quantities available. 


HANSEN SWR BRIDGES 
52 ohm. 69/6. p. & p. 3/6. 
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MULTIMETERS or EVERY purpose/ 


LAFAYETTE 57 Range 
Super 50KQ/V. Multi- 
meter. D.C. volts 125mv 
—1000v. AC volts 1'5v— 
1000v. D.C.Current 25u A 
—-10 Amp. Ohms 0—10 
Meg Q. DB—20jto +81 


£12/10/-. P. & P. 3/6. 


MODEL AS-100D. 

100KQ/VOLT _ 5in., 
mirror scale. Built- 
in meter protection. 
0/3/12/60/120/ 
300 / 600 / 1,200 v. 
D.C. 0/6/30/120/300/ 
600 v. A.C. 0/10uUA/ 
6/60/300MA/12 Amp. 
0/2K / 200K / 2M / 


200MQ. —20 to > 
+17 dB. £12/10/-. 
P. & P. 3/6. 


MODEL TE-10A.  200kQ/ 
Volt 5/25/50/250/500/2,500 v` 
D.C. 10/50/100/500/1,000 v- 
A.C. 

0/50uA/2.5 mA/250 mA D.C. 
0/6K/6 meg. ohm. —20 to 
+22 dB. 

10-0, 100 mfd. 0.100-0.1 mfd. 
69/6. P. & P. 2/6. 


MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/600/ 
1,290 v. D.C. 0/6/30/120/ 
600/1,200 v. A.C. 0/30uA]/ 
3/30/300mA. 0/16K/160K/ 
1.6M/16 Meg. Q. £5/10/-. 
P. &P. 3/-. 


MODEL 250J. 2,000 O.P.V. 
0/10/50/500/2,500 v. D.C. 
0/10/50/500/2,500 v. A.C.*0/2 
Meg. Q. 

0/250 mA. 
—20to + 36 dB. 
49/6. P. & P. 


, e, 
Tee | 


‘ aetltle 


2/6. 


LAFAYETTE DE-LUXE 100 KQ/VOLT “LAB 
æ TESTER.” Giant 


db. Overload protection- 


NEW MODEL 500 30,000 
O.P.V. with overload 
protection, mirror scale. 
0/ .5 / 2.5 / 10/25 / 100/ 
250/500/1,000 v. D.C. 0/2.5/ 
10 / 25 / 100 / 250 / 500 / 
1,000 v. A.C. 0/50uA/5/50/ 
500 mA. 12 amp. D.C. 
0/60/K6. Meg./60. Meg. Q. 
£8/1'7/6. Post paid. 


MODEL TE-12 20,000 OPV 
0/0.6 /6/30/120/600/1,200/ 
$,000/6,000 V. D.C. 0/6/30/ 
120/600/1,200 V. A.C, 
0/601A/6/60/600 mA. 0/6K/ 
600K/6 Meg./60. Meg. Q50 
PF. .2 MFD. £5/19/6. 
P. &P. 3/6. 


MODEL TE.80. 20,000 
O.P.V. 


0/10/50/100/500/1,000 v. 
A.C. 0/5/25/50/250/500/ 
1,000 v. D.C. 0-50uA.  5/ 
50/500mA. 0/6K/60K/600K 
/6 meg. £4/17/6. P.P. 3/-. 


TE-51. NEW 20,0000 / 
VOLT MULTIMETER. with 
overload protection and 
mirror scale. 0/6/60/120, 
1,200 v. A.C. 0/3/30/60/300/ 
600/3,000v. D.C. 0/604 A/12 
/300 mA.D.C. 0/60K/6 meg. 
ohm. 85/-. P. & P. 2/6. 


MODEL PT-34. 1,000 
O.P.V.  0/10/50/250/ 
500/1,000 v. A.C. and 
D.C. 0/1/100/500 mA. 
D.C. 0/100 KQ 39/6. 
P. &P. 1/6. 


MODEL AF-105. 50KQ/ 
Volt. Mirror scale, built-in 
meter protection. 0/.3/3/12/ 
60/120/300/600/1,200v.D.C. 
0/6/30/120/300/600/1,200 v. j hie R 
A.C. 0/304A/6/60/300MA/ nA TA 
12 Amp. 0/10K /1M/ 10M / (ONN 

+17 dB. ba 
& P. 3/6 


100 MQ -20 to 
£8/10/-. P. 


64in. scale. Built in 

+ ti TE-900 20,0000/VOLT 

meter protection, ’ 
X 0/.5/2.5/10/50/250/ GIANT MULTIMETER 
500/1,000 v. D.C. Mirror scale and over- 
0/3/10/50/250/500/ load protection. 6in. 
1,000 v. A.C. 0/10/ full view meter. 2 
100A / 10/100 / 500 colour scale. 0/2.5/10/ 
' MA/2.5/10 Amp. 250/1,000/5,000 v. A.C. 
$ 0/1K/10K/100K/ 0 / 25 / 12.5 / 10 / 50 / 
’ 10M/100MQ. —10 250/1,000/5,000 v. D.C. 
to 49.4dB. 0/50A/110/100/500 m4 / 
J] £18/18/-.P.&P. 5/- 10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
£15/-/-. P. & P. 5/-. 

MODEL ZQM TE-65 VALVE VOLTMETER 

TRANSISTOR High quality instrument 

with 28 ranges. 
CHECKER D.C. volts 1.5-1,500 v. 
A.C. volts 1.5-1,500 v. 
It has the fullest capa- Resistance up to 1,000 

city for checking on megohms. 


A, Band Ico. 

Equally adaptable for 
checking diodes, etc. 
Spec.: A: 0.7-0.9967. 
B: 65-200. Ico: 0/50 
micro-amps. 0.5 mA. Resistance for diode 
2009 +1 MEG. Supplied complete with instruc- 
tions, battery and leads. £5/19/6. P. & P. 2/6. 


F.M. WIRELESS 
MICROPHONE 


94-104 Mc/s. Transistorised 
operates from 9 V. battery. 
Complete with additiona. 
secret tie-clip microphone 
List £12/10/-. ONLY 
£6/15/-. P. & P. 2/6. 


TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 


Operative over amazingly long 
distances. Separate call and 
press to talk buttons. 2-wire 
connection. 1000’s of appli- 
cations. Beautifully finished 
in ebony. Supplied complete 


with batteries and wall brackets. 


£6/19/6 pair. P. & P. 3/6. 
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220/240 v. A.C. operation. 
Complete with probe and 


instructions £17/10/0. P. 


& P. 6/-. 
‘Additional Probes avail- 
able; R.F. 35/- H.V. 
42/6. 


HOSIDEN DHO04S 

2-WAY STEREO HEADPHONES 

Each headphone lapai a 
2}in. wooferand a fin. tweeter. 
Built in individual level 
controls. 25-18,000 c.p.s. 
8Q imp. with cable and 
stereo plug. £5/19/6. P. & P. 
2/6. 


SINCLAIR EQUIPMENT 


Z12. 12 watt amplifier 89/6 
PZ4. Power supply Unit 99/6 
STEREO 25, Pre- 
amplifier £€/19/6 


Q.14Speakers §'7/19/6 
Micromatic Radio 

Kit 
Built 
Micro FM Radio 

Kit .... £5/19/6 

ALL POST PAID. 


SPECIAL PACKAGE DEAL ! 
2 Z12 amps. PZ4 Power Supply, Stereo 25, 
Preamplifier, £22. Or with two Q14 Speakers 


...... 


s.s.s... so 


be \ Be 
è 
y 
G 
£37. 
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CLEAR PLASTIC PANEL METERS 


First grade quality Moving Coil panel meters available ex-stock. S.A.E. for illustrated 
leaflet. Discounts for ey Type MR 88P, 124in. square fronts. 


u 
50-0-50uA 
LOOMA — a6 os carers 
100-0-1004 A 
2004A 
5004A 


s.s.s.. 


PIMA aii scans IAN 


Post Extra. 


IMA .......... 25/ 


mae Lamp csv ass 25/- 50V. D. a TREP 25/- 
» 85/- 2amp a.nn. Q5/- 100V. D.C. .... 25/- 
35/- 5amp ........ 95/- 150V. D.C. .... 25/- 

- 82/6 20MA ........ 25/- 300V. D.C. .... 25/- 
32/6 50mA ........ 25/- 500V. D.C. .... 25/- 
37/6 100mA........ 25/- 750V. D.C. .... 25/- 
. Q5/- 150mA........ 25/- 15V. A.C. .... 25/- 
-= 200MA o.an. Q5/- 50V. A.C. .... 25/- 
95/- 300mA ........ 295/- 150V. A.C. .... 25/- 
95/- 500mMA........ 25/- 300V. A.C. .... 25/- 
25/- 3V. D.C. . 25/=- 500V. A.C. .... 25/- 
25/- 10V. D.C....... 25/- S meter ImA .. 29/6 
Q5/- 20V. D.C....... 25/- VU meter...... 39/6 


Larger sizes available—send for lists. 


LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER 


mc ll a a. 


19 transistors, 8 diodes, IHF music power 

30 watts at 8 ohms. Response 30-20,000 + 2 

dB at 1 w. Distortion 1% or less. Inputs 

3 mV and 250 mV. Output 3-16 ohms. 
Separate L and R volume controls. Treble 

and bass controls. Stereo phone jack. 
Brushed aluminium, gold anodised extruded 
front panel with complementary metal i 
case. Size 10}in. x 3 $in. x 743in. Operation 
115/230 volt A.C. $25, Carr. 7/6. 


LAFAYETTE MODEL HA700 AM/CWSSB AMATEUR 
COMMUNICATION RECEIVER 


8 valves, 5 bands incorporating 2 MECHANICAL 
FILTERS for exceptional selectivity and sensi- 
tivity. Frequency coverage on 5 bands 150-400 Ke/s., 


550-1,600 Ke/s. 
Mc/s. 


noise 


1.6-4.0 Mc/s. 


limiter, B.F.O. product detector, 


bandspread, S meter, slide rule dial. Output for phones, § 
2KQ or speaker 4 or 8 ohms. Operation 220/240 - 

Supplied brand >_———= 
and guaranteed with handbook. 86 GNS. Carr. 10/- S. re E. for leaflet. 


low to $ 
volt A.C. 
new 


Size 7Rin. x 15in. x 10in. 


4.8-14.5 Mc/s., 10-5-30 ME 
Circuit incorporates R.F. stage, aerial trimmer, 


electrical 


LAFAYETTE LR-500T 60 Watt Solid 
State AM/FM Stereo Multiplex 


Tuner Amplifier 


The latest 
=|most advanced 
~{stereo receiver 
in the world. 
Incorporates 4 
Integrated 
Circuits, 2 Fet’s, 30 Transistors, 17 Diodes, 
60 Watts IHF Power. Complete flexibility 
of operation plus full range of stereo 
inputs. Distinctively styled metal cabi- 
net with simulated walnut wood grain 
case. Operation 115/230v. A.C. £75. 


sxc TRANSISTORISED FM x 
TUNER 


6 TRANSISTOR 
HIGH QUALITY 
TUNER SIZE 
ONLY 6in. x 4in. x 
2hin. 3 I.F. stages. 
Double tuned dis- 
criminator, ample 
output to feed most 
amplifiers. Operates 
on 9 volt battery. Coverage 88-108 Mc/s. Ready 
built ready for use. Fantastic value for money, 
£6/7 P. & P. 2/6. STEREO MULTIPLEX 
ADAPTORS, 5 Gns. 


AMERICAN RECORDING TAPES 


First grade quality American 
tapes. Brand new and guar- 
anteed. Discounts for quantities. 
3in. 225ft. L.P. Acetate 3/6 
3tin. 600ft. T.P. Mylar.. 10/- 
din. 600ft. Std. plastic.. 8/6 
6in. 900ft. L.P. acetate.. 10/- 
Sin. 1,200ft. D.P. Mylar 
din. 1,800ft. T.P. Myiar 
53in. 1,200ft. L.P. acetate 
53in. 1,200ft. L.P. Mylar 
5$in. 1,800ft. D.P. Mylar 
53in. 2,400ft. T.P. Mylar 
7in. 1,200ft. Std. acetate 
7in. 1,800ft. L.P. acetate 
7in. 1,800ft. L.P. Mylar 
Tin. 2,400ft. D.P. Mylar 
Tin. 3,600 ft. T.P. Mylar 


RECORDING HEADS 


Postage 2/-. 
Over £3 post 
paid. 


Reuter }-track. 
and Studio Decks, High imp. 
low imp. erase. Brand new, 19/6 pair. 


Miniflux } track, set of3 .............00- new and guaranteed. 
Cosmocord 4-track, with mounting plate: 3 Transistors £6/15/- 
TR1-500/P/W record/replay ............ 65/- | pair. 4 Transistors 
TR1-120/P/W record/replay ............ 65/- | £6/19/6 pair. 5 Tran- 
TELI1-6P/W erase ...........00cceeeeee 90/- | sistor £'7/19/6. 6 Tran- 
Marriott 4-track: sistors £8/12/6. 6 
Record/Playback, high imp. ............ 65/- | Transistor De-Luxe 
Erase, low iMP: s eisicc ses bei we ce enee 20/- | Lafayette £12/10/- 
Post extra. f pair. 10 Transistor 

£22/10/- pair. 13 

Transistor 500 MW 


MAGNAVOX 363 3-SPEED TAPE DECKS 
4-track, £13/10/-. 


Cr iid es 


Carriage extra. 


= (RADIO) LIMITED & 


E= GERRARD 8204/9155 
e Cables: ,SMITHEX LESQUARE 


an 3.34 LISLE STREET, LONDON, W.C.2. 


Phone: 


~ 


As fitted to Collaro Mk. IV 
record playback, 


MAINS INTERCOM 


‘No wires, 
no installation, 
just plug,gnto 
A.C, her eit 
point and oper- |F 

ate. Extremely 
sensitive, 


£8/12/6. P. «(7 
P. 3/-. 


TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DE 


AMUN LANAS 


Tm ND MM TT 
Ea 


eveaneanevtentenn 


O 
Ml 


4 band receiver covering 550 Kc/s to 30 Mc/s, 
continuous and electrical band spread on 10- 
15, 20, 40 and 80 metres. 8 valve plus 7 diode 
circuit. 4/8 ohm output and phone jack. SSB- 
CW @ ANL @® Variable BFO @ S meter. 
@ Sep. band spread dial @ IF 455 Kc/s © 
audio output 1.5 W. @ Variable RF and AF 


gains controls. 115/250 V. A.C. Mains. Beau- 
tifully designed. Size 7 x 15 x 10in. With in- 
struction manual and service data. £3'7/10/-. 
Carriage 12/6. 
GARRARD DECKS 
SPECIAL OFFERS! 
Brand new and guaranteed: 
1025 with cartridge .............. £7 10 
2025TC with cartridge ........... £8 10 
A70 Mk. TI less cart. ............ £12 12 


LAB 80 Mk. II, less cart. ........ 

LAB 80 Mk. II, with base ........ 

401 Transcription, less cart. ...... 
Carriage 7/6. 


WOODEN PLINTHS for Garrard Series 1000, 
2000, 3000, etc., with perspex cover, £4/10/- 
P. & P. 4/6. 


èh 

tas] 

(A) 

_ 

© 
oOo0oo0oo0oo0o0 


TWO-WAY RADIOS 


Superb quality, brand 


2-channel 30 Gns. pair. 
Post extra. 


OPEN 

a.m. to 
6 p.m. every 
day Monday 
to Saturday. 
Trade sup- 
plied. 
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DISTRIBUTED BI-PRE-PAK LTD. DEPT. B. 


R 222-224 WEST ROAD, WESTCL'FF-ON-SEA, ESSEX 
SEMICONDUCTORS EXCLUSIVELY BY PHONE: SOUTHEND (0S02) 46344 


EXCITING NEW PAKS FOR AMATEURS, PROFESSIONALS, FACTORIES, ORGAN BUILDERS 
AND THOSE PEOPLE THAT JUST USE LARGE QUANTITIES OF TRANSISTORS. 


XA PAK i XB PAK Di XC PAK 

Germanium PNP type transistors, Silicon TO-18 CAN type transistors J; ; iniat t 
equivalents to a large part of the OC NPN/PNP mixed lots, with equivalents ramen oos aia a 
range, i.e. 44, 45, 71, 72, 81, ete. to 0C200-1, 2N706a, BSY95a, and equivalents to 0A200, 04202, BAY31- 
PRICE £5 per 1000 BSY27-29. 39, DK10, etc. = 


LOOK — TRANSISTORS 1/- EACH PRICE £5/5/- per, 500 PRICE £5 1,000 


SILICON x PLANAR %& N.P.N. %& P.N.P. All the above untested packs have an average of 75% or more good semiconductors. Free packs suspended with these orders. 
All ll these ty pes av ailable Ae Orders must not be less than the minimum amounts quoted per pack. P/P 2/6 Per Pack (U.K.) 
q 28131 — 2N696 | 2N2906 _ 
28512 2N697 2N743 THESE VERY POPULAR UNTESTED BRAND NEW TRANSISTOR PACKS ARE STILL AVAILABLE. 
28103 2N1613 28732 p 
‘ c m6 BSY 95 A 4 AMP. STUD a 
anao | antes | bavi psy 90.4.4, TRANSISTORS 10/- | 10 48x RECTIFIERS 10/ 
2N3011 2N2483 “J 2N2484 2N2194 LA DIODES 10 25 Bow7.s.0 TRANSISTORS 10 
] a ras < ee, R fa 1000 PIV. P; /- 07-8- l- 
ALL TESTED AND GUARANTEED TRANSISTORS— MIN. SILICON. NPN SILICON 
UNMARKED. Manufacturers over-runs for the new PRE- , DIODES 10/ 


PAK range. Bey eiuicon TRANSISTORS 10/- SUB. MIN. SILICON 
BRAND NEW PRE-PAKS au voLraces  ZENERS 10/- HIGH QUALITY DIODES 10/- 
FOR BETTER VALUE 25  BExsc-s152 TRANSISTORS 10/- 2N700-4 cos TRANSISTORS 10/- 


t : NPN SILICON 
Selection from our lists = 


a e PRICE 2 POWER TRANSISTORS 
10/ 


50 Unmarked Trans. Untested 
4 Solar Cells Inc. Book of Instructions 
17 Red Spot AF Transistors 
17 White Spot RF Transistors 
1 ORP 12 Light Sensitive Cell 
30 New Mixed Unmarked Tested Trans. 
25 Sil. Trans. 400 Mc/s Brand New Trans. AF 2N1306 
40 ,, , NPN Tod Voltage and Gain . FL 2N1307 
ar NPN Tol8 Fallouts. ........ 
40 ,, »,  #NPN/PNP All Tested 
25 BSY 26/7 Trans. New Untested 


25 BSY 9a, 4, 
5 ‘FREE’ %* ¥* FIRST EVER LOGIC KITS. Learn for yourself how com- | GREAT NEWS ¥& & 


25 BFY 50-1-2,, », . puters work, even make one for yourself. Full instructions ; . 

25 BC 107-8-9 ,, Packs of your own choice | for noughts and crosses machine, binary counters, timers, etc. | We now give a written 
1 Unijunction Transistor 2N2160 to the value of 10/- with | L1 5 gns., L2 10 gns., No need to purchase both kits, you can | guarantee with all our 
3 TEXAS Power Transistors 28102A all orders over £4. start with L2 which incorporates L1. DETAILS FREE. tested semi-conductors. 


6 Top Hat Recs 18100 Type — 
25 Mixed Marked & Tested Transistors MAKE A REV. COUNTER FOR YOUR CAR. THE “TACHO- NO CONNECTION WITH ANY OTHER FIRM. MINIMUM 
5 Power Transistors 1AD149/1GET9 & 3 More... BLOCK.’’ This encapsulated block will turn any 0-lmA meter ORDER 10/-, CASH WITH ORDER PLEASE. Add 1/- post 
AND MANY MORE into a perfectly linear and accurate 20 h and packing per order. OVERSEAS ADD EXTRA FOR 
FEW LEFT 70 AMP/400 P.I.V. SCRs. at rev counter for any car. State 4 or 6-cylinder J- eac AIRMAIL. 


TELEPHONE AMPLIFIER 


Usually B-Gns. 


OUR PRICE ONLY 


59/6 


Originally 
Bons 


SA È OUR 
a ‘Our Price Only ane 
HBn £7/5/0 Why not increase efficiency of Office, Shop 
65 '= and Warehouse with this incredible De-Luxe 
Solve your communication problems with this | FIER which yori Oe nee tie 
new 4-Station Transistor Intercom system Same as 4-Station Intercom for two-way instant con- telephone messages or converse without 


(1 master and 3 subs), in de luxe plastic versation. Ideal as Baby Alarm and Door Phone. holding the handset. A useful office aid. A 
cabinets for desk or wall mounting. Call/talk/ Complete with 66ft. connecting wire. Battery 2/6. must for every telephone user. Useful for 


listen from Master to Subs and Subs to Master. P. & P. 3/6. hard of hearing persons. On/off switch. 
Volume Control. Operates on one 9g v. 


Operates on one 9 v. battery. On/off switch, | battery which lasts for months. Ready to 
Volume control. Ideally suitable to modernise 7-STATION INTERCOM operate. P. & P. 2/6 in U.K. Add 2/6 for 
Office, Factory, Workshop, Warehouse, Hos- Battery. Full price refunded if returned in 


for aire & 6 SUB-STATIONS) in strong metal 7 days. 

: i ag cabinets. Fully transistorised. 3%in. Speakers. 

contacts. Complete with 3 connecting wires, Call on Master identified by tone and Pilotlamp. Ideally WEST NDO ; 
each 66ft. and other accessories. Nothing suitable for Office, Hotel, Hospital and Factory. EST LONDON DIRECT SUPPLIES (W.W.). 
else to buy. P. & P. 7/6 in U.K. Price 27 gns. P. & P. 12/6 in U.K. 169 Kensington High Street, London, W.8 


NOMBREX 


NEW STYLE IMPROVED INSTRUMENTS 
OTHER MODELS AVAILABLE — 


pital, Shop, etc., for instant inter-departmental 


KERUN: 


@ R.F. GENERATOR 31............ £12 10 0 
@ C.R. BRIDGE 32.00.0000. £10 10 0 
@ INDUCT. BRIDGE 33............ £20 0 0 
SEE PREVIOUS ISSUES FOR DETAILS 
POWER SUPPLY 22 £14 0 0 ALL IN FULL PRODUCTION A.F. GENERATOR 30 £19 10 0 
' TRANSISTORISED POST & PKG. 6/6 EACH EXTRA TRANSISTORISED 


eee 
sd. sTAMP FoR Aut LEATS | NOMBREX LIMITED + EXMOUTH + DEVON | "°F AND EXPORT enoumies 


WW—093 FOR FURTHER DETAILS 
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ELECTRONIC BROKERS LIMITED 


HYSTERESIS CLUTCH MOTOR 
with integral clutch allowing the motor to drop out of 
engagement with the gear train, thereby facilitating easy 
resetting when used in timers or in conjunction with a 
light spring. 6 oz. torque at | r.p.m. 240v., 50 c/s. = left, 
R=right. I5 r.p.m. L, 8 r.p.m. R & L, 6 r.p.m. L, 4 
è zi M ay hr. p. m. L, I/5r.p.m. 1/6 r.p.m., R & L, 1/10 
1/12, I/15 r.p.m. L. Also 120v. 50 c/s 2, 1/6, 1/12, 
5/12, 4/\I, 1/10 r.p.m. 25/-. 


ident os TORQUE INDUCTION MOTOR MP I0. 


Useful for cycle timers. Motorised 
valves ey display unit. 30 oz/ 
in. at | r.p.m. 5 watts. 240 volts 
50 cycles, on. 30 r.p.m.,20r.p.m. 
Right: 6 r.p.m., 4r f.p.m, $ r.p.m. 
I/10 r.p.m., I/15 r.p.m., 1/60 r.p.m.; 
also 120 v. 50 cycles 20 r.p.m. 


List 35/-- OUR PRICE 15/-. 


LOW TORQUE HYSTERESIS MOTOR MA 23 
(illus.). Ideal for instrument chart 
drives, extremely quiet; useful in 
areas where ambient noise levels are 
low. Having a high starting torque a 
relatively high inertia load can be 
driven. 6 oz/in. at | r.p.m. 240 volts 


N 50 cycles. 10 r.p.m. R l r.p.m. R & L, 

A- z r.p.m. L, 4 r.p.m. R, 1/5 r.p.m. R, 
1/lOr.p.m. R; 1/12 r.p.m., 1/20 r.p.m., 1/40 r.p.m., 1/60 
r.p.m., 1/180 r.p.m. , 1/360 r.p.m. 1/6 r.p. hour, 1/12 


aa , 1/48 r.p.h.; | r.p .m., I$ r.p.m.,2—2 way friction, 
HYSTERESIS REVERSIBLE MOTOR. Incorporat- 
ing two coils. Each coil when energized will produce 
opposite ieee ne rig caida shaft. 240 volt 50 cycle, 
I5 r.p.m., 4 tr.p.m., 1/6 r.p.m., 1/10 
r.p.m. 120 woke "60 he oi 1/10 r.p.m. 80/-, reduced 
to 30/-. 


DP Ii RESET TIMERS (illus.). 
240 v. 50 cycles, 6 sec. 45/-. 


DELAY TIMER BN 42 consisting 
of D.P.D.T. Relay, a pilot duty switch, 
a clutch motor and an actuator, 240 
volt 50 c/s 10 mins., 13.5 sec., 120 
sec. £4/4/-. 


CYCLE TIMER (illus.). Repeats a 
set cycle or sequence of switching 
Operations as long as the motor 
circuit is energised. | min, 2 mins, 
3 mins, 4 mins, 5 mins, 35/-. 


REPEAT CYCLE TIMERS V3CB. 
Incorporating a timing motor which 
drives one or more cams to actuate 
microswitches in a definite sequence 
for set periods of time. 8 microswitches. One minute 
or 2 minutes, £5/5/-. 

PROGRAMME TIMERS. 240 volts—50 min., 30 min. 


HAYDON ELAPSED TIME 
INDICATOR. Type D22543.P4. 


40 V., 50 cycles. £4/4/-. 
PULLIN D.C. MOTOR PM/I, 24 


v., 45/*. 


SPERRY LI16951 A.C. Tacho., with 
600 : | gearbox. 


SPERRY L18477 A.C. Tacho., £12/10/-. 
MUIRHEAD SYNCHRO, II CT4c—26 volt, £6/10/-. 
MUIRHEAD SYNCHRO II, CX4b—26 volt, £6/10/-. 


EAC DIGIVISOR Mk. Il DIGITAL READ- 
OUT DISPLAY. idcatly suit- 


able for use in conjunction with tran- 
sistorised decade counting devices. 
No need for amplifiers or relays as 
only a few milliwatts of power are 
required to charge digits. The DIGI- 
VISOR incorporates a moving coil 
movement which moves a translucent 
scale through an optical system and the resultant single 
plane image is projected on a screen. The translucent 
scale is made to represent Digits 0-9. Specifications: 6.3 
volt, 500 microamp. Image height Zin. Size 474% x 232 x 
lgin. 34 Gns. List price 84 gns. 


SOLARTRON PRESSURE SCAN- 
NING VALVE NT.999.—This unit 
enables a single pressure transducer to 
be used to measure up to 24 separate 
pressures in one second. For inlet pres- 
sure range of 0.1 p.s.i. to 40 p.s.i. 
dependingson which transducer is used. 
The transducer is housed inside the 
valve and is exposed to the unknown 
pressures in order. This unit is offered 
with Vactric synchronous motor 400 
cycle 30/60 V. 8,000 r.p.m., with gear- 
box ratio of 149.06 : |. New condition 
in manufacturer’s original packing. 
Offered at a fraction of the original 
cost, £49/10/-. 
A variety of Size Il motors and gear 
m heads can be fitted instead but we regret 
this will avé to be undertaken by the intended purchaser. 
SELENIUM “KLIP-SEL” TRANSIENT VOLT- 
AGE SUPPRESSOR. Type KLGDBF 234 V. I5 amp. 
Size 2in. sq., 25/-. 


ELECTRONIC BROKERS LTD., 8, BROADFIELDS AVENUE, 
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PORTABLE SINGLE PEN RECORDER BY 
RECORD ELECTRICAL 
(illus.). 3in. chart, sensiti- 
vity 500 micro amps. Coil 
res. 1.53k. Fully inter- 
changeable gears available 
to make a wide range of 
chart speeds. 200/250v. 
Size: 8x11 xX6in. Brand 
new—comp. with chart and 
ink. List over £100. OUR 
PRICE £49/10/-. 

ELLIOTT PORTABLE SINGLE PEN RECORDER. 


34in. chart. Sensitivity 500 micro amps. | and 6in. per 
hr. £29/10/-. 

EVERSHED & VIGNOLE SINGLE PEN RE- 
CORDING AMMETER. ‘ Murday system.” No. 
440972. 15-0-15 M/A. £20. 

ELLIOTT BROS. 3-7/8983. A single Pen Recorder. 


5 mA complete with Sweep & Recording Unit Type 
1168A. Voltage range, 0-5 V, 0-10 V., 0-25 V., £27/19/-. 


EVERSHED & VIGNOLE |2 Pen Recorder TD6804/2, 
£45. 


SOUTHERN INSTRUMENTS TWO PEN RE- 
CORDER M942C. Speeds |, 5, 25, 100 m.m. per sec. 
D.C., | kc/s. Complete with Amplifier and 4-speed 
gearbox. £89. 


KELVIN & HUGHES. 
amplifier, £89. 


TWO PEN RECORDER 
Two pens activated mecha- 


Two Pen Recorder, with 


nically by 6KQ) S.P.S.T , 
Relay Deviation 0O.lin. 
Chart width |.3in. Driven 


by Sangamo Western 57 
synchronous hour motor 
4 rev. per hr.* £7/10/-. 
*it should be noted a wide range of chart speeds can be 
achieved by the replacement of the Motor. 


PRECISION HELICAL & CONTINUOUS IN- 
STRUMENT POTENTIOMETERS BY COLVERN. 
CLR7304—5 k. Continuous, 30/-. CLR 6505—1I k., 100k., 
35/-. 5k.+5 k.,22k.4+22 k.,50/-. CLR 2402-:- 104 Turn, 
2 watts 30 k., | x 2in. dia., 30/-. CLR 2501/3—10 Turn, 
5 watts. Tropically sealed, 500 ohms, 5 k., 30 k., 50 k., 
100 k., 45/-. 2601—10 Turn, 0.4 watts per turn. Res. 
+2% lin. +0.1%1k.,3k., 30 k., 100 k., 50/-. 1.5k.—5 
Turn, 45/-. 


BECKMAN MODEL A—10 Turn, 100 ohms, 100 k., 
50/-- BECKMAN MODEL A—10 Turn, 25 ohms+ 
25 ohms, 100 ohms+ 100 ohms, 5 Turn, 80/-. BECK- 
MAN 7216—10 Turn Zin. dia. 2k., 60/-. Beckman 
Miniature Multi-Turn Dial, adj. up to I5 turn with sep- 
arate brake locking lever, Zin. dial, tin. spindle, 45/-. 


SINE/COSINE POTENTIOMETER. By Kelvin & 
Hughes, SCP4 32 k. Brand new, £12/10/-. Ferranti 
Precision Continuous Wire Wound Potentiometer, 
Type P4A. Size 15, Seven Sections. Ganged, giving 
seven different pre-determined values, £25. Colvern 
10-Turn Instrument Dials, 10/6. 


MINIATURE PRECISION SAMPLING 
SWITCHES 100-CHANNEL. 

Consisting of 4 tracks of 25 contacts, each running at 
80.2r.p.m. Driven by a Vactric P.238 6.3 V.D.C. @ 5,000 
r.p.m. through a Vactric gearbox |t H7-J. Gear ratio 
80.2: I. Max. torque 2lb. inch, £15. 


HIGH TEMPERATURE PRESSURE TRANS- 
DUCER—Type NT4-317, by Solartron. Highly accurate 
and stable performance. Suitable for uses in explosives 
and mining research, moulding, pressing and extrusion 
research. High temperature environmental instrumen- 
tation, etc. Available in the following pressures only: 
0-75 p.s.i., 100, 150, 160, 250, 500 absolute. 1,000, 1,500 
p.s.i. Gauge 0—1I50 p.s.i. differential, £19/10/-. Size: 
Zin. dia. lin. length. 


SE LAB LINEAR ACCELERATION TRANS- 
DUCER. Type SE 55/A+ IG, £19/10/-. Brand new 
SE 150/B/5945+5 p.s.i. with Demodulator amplifier, 
£29/10/-. 
BC 221 FREQUENCY METER. 125-20 m/cs. Com- 
plete with calibration charts and built in power supply. 
£39/10/-. 
EDISWAN stabilised 
and regulated power 
supply 200-400 V.H.T. 
200 M/A. 6.3, 6.3, 
6.3, L.T. £9/19/6. Power 
pack 800 V. 250 M/A, 
AIRMEC 
` High speed 
Data Punch, £120. 


EVERSHED & VIGNOLE RD 9B 2 PEN RECOR- 
DER WITH AMPLIFIER TYPE PA IOL. Speeds 
4, |, 3, 6in/secs. Full scale deflection of pens +7—l0v. 
D. C. Movement 2žin. Our price £49/10/-. 


MARCONI VALVE VOLTMETER TF 428B/1. 
Frequency response on 5 
probe 10 kc/s/3-100 Mc/s. 
Five separate Voltage 
Ranges Overload Projec- 
tion 100-250 A.C.I.P Input 
IMQ Acc. + 2% or 00.2 V. 
Size: 10 x 164 x 9in.— 
ISibs. £9/10/-. 


Callers by appointment only piease. 


EDGWARE, MIDDX. 


IBM DIGITAL MAGNETIC DATA STORAGE 
DECK 

Seven track record replay heads. 
These machines originally 
ex-computers, but lend 
ideally for use as audio 
stereo multitrack recording 
units or data storage. 
Record and Playback Heads 
encased in one common unit 
and terminated with 
Amphenol Plugs. This uni- 
que close spacing of Record 
and Play back Head will enable the operator to monitor 
instantly while recording, crosstalk between tracks abso- 
lute minimum. Head Resistance 40 ohms and 7 ohms. 
Freq. Response Approx. 300 c.p.s.—30 Kc/s with a 
good response to 50 Kc/s. Deck driven by one synchro- 
nous capstan motor and two variable speed rewind 
motors. Wow and flutter—detect it if you can. Electro- 
pneumatic capstan take-up mechanism. Speed 30 i.p. 
sec. (Note: Capstan Head can be easily removed and/ 
any diameter Capstan Head corresponding to any speed 
can be fitted.) All deck function push buttons are 
illuminated and are brought out to separate multi-core 
leads which can be wired to any deck function or auxi- 
liary equipment. Finished in brush-aluminium and mat- 
black. Size: 27in. x 26in. x 8in. We. 90lb. 230v. or 380v. 
A.C. Capstan motor speed 1,500 r.p.m. Must have cost 
£1,000. Our Price £65. New condition but ex-equip- 
ment. 
Few available only. Seven Track record replay head 
used originally for computer Read-write operation. 
Complete with guides, etc. for $in. Tape, £19/10/-. 
Slightly soiled Seven Track Heads, only £7/7/-. 


“V?” SCAN DIGITAL SHAFT ENCODER 
BY MOORE REED 
TYPE 18 DV — 19 — 
EP 116. 3 discs. Size 18. 
Counts 524288 in 1024 
revolutions of shaft in 


V Scan. Brand New in 
maker's original sealed 
tins, List Price £75 
approx. Our price 
£22/10/-. 


ANGULAR POSITION PICK-OFF TYPE ML300 
BS BY MACLAREN CONTROLS. Input 40 volt 
3 Kc/s. Complete with through shaft for ganging. 
Brand New £20. 


RACK MOUNTING CABINETS. 
6ft. 6in. height. Full length rear door. 
Instantly detachable. Finished in Grey. 
£6/10/- middie sections; £8/10/- end 
sections. Also available twin and three 
section types on free wheeling base. 


ADVANCE CONSTANT VOLTAGE 
TRANSFORMERS—Brand New. 


I5 wate 190-260 CVIS aaan.. 35/- 

25 watt 190-260 CV25° .......... 45/- 

25 Watt OVS ope rads base cia AS aA 45/- 

50 watt 8v. cca fi xa eo ees wale a we 65/- 
Carriage 10/-. 

LOW 


FREQUENCY RESOLVED COMPO- 
Pı NENT INDICATOR BY 


SOLARTRON. 
Type VP 253.2A. This instru- 
Ament will indicate by 


ifi means of two centre zero 6in. 
j scale meters the resolved 
components of a signal volt- 
age with respect to the 
applied reference Sherilan, Frequency Range: 0.5 
c/s-| Kc/s. Signal Voltage Ranges: 50 MV, [50 MV, 
500 MV,1.5V,5V, 15 V, 50 V and 150 V with either balanced 


or unbalanced input. Signal Input Resistance: IOMQ 
unbalanced, 20MQ balanced. Reference Input. Voltage 
90/130 or 230/240 V. Standard Rack Panel, 19in. [2¢in. 


high, £175, new condition, complete with manual. 
T.F.A. A.C. CARRIER CONVERTOR JX671A by 
SOLARTRON—For direct use with resolved compo- 
nent indicator VP 253.2 for the testing of A.C. servo 
systems, demodulation of the output from Synchro and 
other forms of pick-off. Modulation of Carrier to provide 
signals for Magnetic Amplifier, Synchros, etc. Carrier 
Input Frequency: 50 c/s, 60 c/s, 200 c/s, 400 c/s. Carrier 
Input Level: 20, 26, 90, 115, 200 or 230 r.m.s. Size: 
22in. X I2din. xX 12in. We. 60 Ib., £95. 


T.F.A. REFERENCE RESOLVER JX 746 by SOL- 
ARTRON—For use with resolved component indicator 
VP 253.2 for D.C. amplifier design, calibration and test 
of Accelerometer Transducer and in conjunction with 
T.F.A. A.C. carrier convertor JX 746 for A.C. carrier 
amplifier design, calibration and test of Synchros, etc., 
£125. 


SOLARTRON CDI400 DOUBLE BEAM POR- 
TABLE OSCILLOSCOPE. Incorporating CX1442 
Amplifier and CD1448 Time Base up to 12 M/cs. Brand 
New. One only, £149/10/-. 


MUIRHEAD WIGAN DECADE OSCILLATOR 
D638A. £59/10/-. 

SOLARTRON CD 711 $8.2. Double beam oscilloscope, 
£69/10/-. 

SOLARTRON CD 523 S. D.C. to 10 m/c. £55. 
COSSOR 1049 Mk. Ill, £39/10/-. 

COSSOR 1035, £27/10/-. 


Reprints of this advertisement 
are available on request. 


TEL. 01-958 9842 
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SENSATIONAL VALUE IN HIGH FIDELITY STEREO 


R-S-C-13 WATT 
HI-FI STEREO 
SYF SM 


‘Plan 3’ 30 Watt System 


x Goldring Transcription Turntable 

x Shure Magnetic P.U. Cartridge. 

% Super 30 Amplifier. 

Kx E2 Equipment Cabinet. 

% Pair of Stanton L/Speaker Units. 
Can be easily assembled in minutes, 


T 30w, he SYST. EM | P 


‘Plan 2’ 30 Watt System 


x% Garrard SP25 Mk. II Turntable. 

x Goldring CS90 Ceramic P.U. Cartridge. 
x Super 30 Amplifier. 

% E2 Equipment Cabinet. 


SYSTEMS 


Inc. Garrard SP25 
Mk. IT 4-speed 
Player Unit (with 
heavy cast turn- 
table) mounted on 
baseboard with 
leads and plugs and 
fitted Goldring C890 
high compliance cer- 


Special inclusive price. Fully Extremely attractive cabinets * Pair Stanton L/Speaker Units. amic cartridge with 

wired units ready to ` plug in’’ 82 G finished in Satin Teak Veneer g ial i : Tei N diamond stylus. Assembled TA12 Stereo Amplifier in cabinet an 
7 T : à Ma ] ° $ vial inclusive price. Fully 7 G : ; ’ g ee lee put 

Saving substantially on total ns. Tinted Perspex hinged lid with a se cet aes A s plug in.” 2 ns. pair of Dorset Speaker Units. Special inclusive price d 

cost. Send S.A.E. for leaflet. satin chrome handle. Saving £18 on total cost. Carr. 35/-. roe £9 on mnie ext Carriage 35/-. 47 Gns. 

Matched for optimum performance and comparing favourably with equipment at almost twice the cost. Send S.A.E. for leaflet. ee COver rae 


Or Dep. £8/7/- and 9 mthly. pmts. £5/8/- (Total £54/14/-). 


AUDIOTRIME HIGH FIDELITY | AUDIOTRINE HI-FI SPEAKER SYSTEMS | [HVET PNE) WATT STEREO AMPLIFIER 


FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY 


LOUDSPEAKERS reac cas: 


construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 


15 ohm high quality speaker, cross-over unit and 
tweeter. Smooth response and extended fre- 
quency range ensure surprisingly realistic repro- 


OUTPUT OF 6.5 WATTS PER CHANNEL 


Designed for optimum performance with 


round giving low fundamental resonance. duction. 
“D” indicates Tweeter Cone providing K / __ Or Senior 15 watt inc. HF 126 5 Gns. a ne ume: A poise oh 
extended frequencyirange. Impedance À ‘Toy. 15,000 line Speaker 6 Gns. Carr. 6/6. Carr. 5/9. aC ap SORN © Ore 
re ae G z t N 4 x 3 separate switched input sockets on each pM 
3 or 15 ohms. Response 40- 18,000 c.p.s. a channel > Separate Bass and Treble controls |i 
Exceptional performance at low cost. FR3b 3-Speaker System inc. HF 122L 12in. 20 watt Bass ’speaker X Slide Switch for mono use k Speaker 
HF801D 8” 8-10W 59/9 HF120D 12” 15W 79/9 with roll rubber cone surround for very low fundamental reson- Output 3-15 ohms kæ For 200-250 v 
HF100D 10” 15W £5/19/9 HF126 12” 15W 89/9 pan din. 10,000 line middle range speaker, high flux cone type A.C. mains 4 Frequency Response 30- 
HF120 12” 15W 69/9 HF126D 12” 15W 5 Gns. hag Poeun ea a Co ieee os 20,000 c.p.s. —2UB 4 Harmonic Distortion 0.3% at 1000 c.p.s. Hum and Noise 
Se eee E EE l sponse 20-7 ep.s ircuit and re- —70dB x Sensitivity (1) 300 mV (2) 50 mV (3) 100 mV (4)2 mV 4% Handsome 
HIGH FIDELITY LOUDSPEAKER UNITS commended cabinet size supplied. Only i l Gns. brushed silver finish Facia and Knobs. . Complete kit of parts with full wiring 
ea te 7 era ash Satin Teak or Walnut acoustically . diagrams and instructions. Factory built with 12 mth. gntee. 11 Gns 
ined (and ported where appropriate). Credit terms avail- l 15 GNS. Or Dep. £4/16/- and 9 mthly. pym ts. 29/- (Total 17 Gns.) 7 
able on all units. s=- HI-FI SPEAKER ENCLOSURES Or in Teak finished cabinet £3/13/6 extra. Carr. 7/9 
l DORSET Size 16 x 11 x 9in. Response 45- N | Teak veneer finish. Modern design. Acoustically Cabinet as in Stereo system, 4 Gns. inc. carr. 


vin i 18,000 c.p.s. Rating 8-10 watts. Fitted 


Audiotrine HF800D speaker. N i 
Impedance 3 or 15 ohms. £7.1 0.0 \ 


inc. carr. 


STANTON IIS size 18x11x10in. Rat- | sE10. 


and 15000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabinet. R. S. 
Response 30-20,000 c.p.s. Impdnce. 3 or 15 16 G 

ohms. Gives smooth realistic sound o’pt. ns. 


GLOUCESTER size 2516 x10in. 12in. High flux 


12,000 line speaker. Cross-over unit and. Tweeter. 


Rating 10 watts. Smooth response | 
40-20,000 c.p.s. Impedance 15 ohms. 125 Gns. 


R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 
. STATE AMPLIFIER 


any 8in. Hi-Fi ’speaker. Price inc. carr. 


*speaker. Size 22 x 15 x 9in. Price inc. carr. 


Tweeter. Size 25x16x10din. 


replaces batteries supplying 1.5 v. and 90 v. 
; 10in For outstanding results with 10in. SE12 For excellent performance f whereA.C.mains 200/250 v.50 c/s. is available, 
ing 10 watts. Incorporating Audiotrine HF Hi-Fi speaker. Size 24 x 15 x 5 with 12in. Hi-Fi speaker and 6 Complete kit with diagram 
815 speaker with roll rubber surround 10in. Price ine. carr. ns. gns 


47/9 or, Ready for use, 59/11. 
C. Ald 30 WATT ULTRA LINEAR HI-FI R.S.C. MAINS TRANSFORMERS 


AMPLIFIER Highly sensitive. Push-Pull high] FULLY GUARANTEED. Interleaved and Impreg- 
output, with Pre-amp./Tone Con-[ nated. Primaries 200-250 v. 50 c/s. Screened 
trol Stages. Performance figures equal to most expensive ampli- | MIDGET CLAMPED TYPE 23 x 23 x 2}in. 
fiers. Hum level —70dB. Frequency response + 3dB 30-20,000c/s. J 250 v., 60 mA, 6.3 v.2 a.  ...ccccccececs 14/11 
Sectionally wound output transformer. All first grade com- f 250-0-250v., 60mA, 6.3v. 2a. .........00. 15/11 
ponents. Valves EF86, EF86, ECC83, 807, 807, GZ34. Separate | FULLY SHROUDED UPRIGHT MOUNTING 
Bass and Treble Controls. Sensitivity 12 millivolts so that any f 250-0-250v. 60mA. 
kind of Microphone or Pick-up is suitable. Designed for Clubs, | 250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a.. 33/9 
Schools, Theatres, Dance Halls or Outdoor Functions, etc. For] 300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a.. 33/9 


lined and ported. 
JE8 Size 20 x 11 x 8in. Gives pleasing results with £3 19 6 R. S. C. BATTERY/MAINS CONVI CONVERSION UNITS 


3 ; 1 i ae Type BM1. An all-dry battery eliminator. 
SE8 For optimum performance with any 8in. Hi-Fi £4 19 6 Size 5} x4! x?2in. approx. 
a LJ 


Completely 


, 6.3v. 2a., 0-5-6.3v. 2a.. 19/9 


200-250v. A.C. mains operated use with Electronic Organ, Guitar, String Bass, etc. Gram. Radio or Tape. Reserve L.T. and H.T. f 300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 
Scr Taame votumi | Frequency Response 30- for Radio Tuner. Two inputs with associated volume controls so that two separate inputs For Mullard 510 Amplifier ............ 41/9 
mS ) ©... 20,000 c.p.s. —2dB. Har- such as Gram and ‘“‘ Mike’’ can be mixed. 200-250 v., 50 c/s. A.C. mains. For 3 and 15 ohm J 350-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. .. 33/9 
) VV ape gel ta ae 0.3% ae speakers. Complete kit of parts with point-to-point wiring diagrams and 13 Gns 350-0-350v. 150mA. 6.3v. 4a., 0-5-6.3v. 3a.. 42/9 
1,000 c.p.s. Separate Bass and instructions. Carr. 12/6. "I 425-0-425v. 200mA, 6.3v. 4a. c.t., 5v. 3a .. 67/9 
Treble ‘lift’ and ‘cut’ controls. 3 input sockets for Twin-handled perforated cover 25/-. Supplied factory built with EL34 output valves. 12] 425-0-425v. 200mA, 6.3v. 4a., 6.3v., 5v. 3a 69/9 
Mike, Gram, Radio or Tape. Input selector switch. months’ guarantee for 16 gns. TERMS: Deposit £5/14/- and 9 monthly payments of 28/9 450-0-450v. 250mA, 6.3v. 4a., ct., 5v. 3a. .. 99/9 
Output for 3-15 ohm speakers. Max. sensitivity 5mV.in = (Total £18/12/9). Send S.A.E. for leaflet. TOP SHROUDED DROP-THROUGH TYPE io 
Fully enclosed enamelled case, 9} x 2? x 5tin. Attractive . : -0-250v. 70MA, 6.3v. 2a., 0-5-6.3v. 2a. .. 
brushed silver finish facia plate 104 x 8iin andl matching INTEREST CHARGES REFUNDED On Credit Sales settled in 3 months f 250-0-250v. 100mA, 6.3v. 3.5a. ........4- 91/9 
knobs. Complete kit of parts with full wiring diagrams a SS ti isha een rege era ng ies BRIS 
and instructions. Carr. 7/6. -0- v. 80MA, 0.9v. 2a., 0-5-0.9V. Za .. 
Or factory built with 12 months G Q / R.S.C. eit is WATT HIGH FIDELITY AMPLIFIER | 250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 32/9 
guarantee. Post Paid 8 Gns. ns. _ DUAL PURPOSE P.A. or HI-FI SOLID STATE] 300-0-300v. 100m<A, 6.3v. 4a., 0-5-6.3Vv. 3a. 32/9 
aR y ML MES RIE BO EEE MT D elie Fi : 


R.S.C. COLUMN SPEAKERS Covered in two- 


tone Rexine/Vynair, ideal for vocalists and Public 
Address. 15 ohm matching. Type C48, 25-30 watts. Fitted 
four 8in. high flux 7 watt speakers. Overall size approx. 
42 x 10 x din. Or deposit 65/- and 9 mthly pmts. 34/9 
(Total £18/1'7/9). Carr. 10/- 15 Gns. 

Type C412, 40 watts. Fitted four 12in. 12,000 line 10 watt 
speakers. Overall size 56 x 14 x 9in. approx. 22 Gns. 

Or Deposit £3/13/- and 9 monthly payments Carr. 15/- 
_ of 50/- (Total £26/3/-). 


R.S.C. TFM1 SOLID STATE VHF/F 


Total cost of parts 
with detailed wiring 
diagrams & instruc- 
pan 

ar 124 Gns. 


ioi 


Multiplexer. *Tuner head using silicone Planar Tran- f 12,000 lines. Rexine covered 
Or ‘aa Pe 16: sistors. > Designed for standard 80 ohm co-axial input. į 10/- extra. 8 Gns 
gns. r in teak An- Visually matching our Super 15 and 30 amplifiers and of the same high standard of n 


ished cabinet as illus- 
trated 19} gns. Terms: 
Deposit £5 and 9 


performance and reliability. The pre-wired tuning head facilitates speed and sim- i 
plicity of construction. Printed circuitry. Only first grade transistors and com- TWO-WAY PHONE AMPLIFIER CHOKES 
ponents used. A quality product at half the cost of comparable units. Stereo version. Listen and speak with both hands free. | SMOOTHING 


CIRCUITRY. 3 input sockets. 2 vol. controls J 300-0-300v. 130mA, 6.3v. 4a., 0-5-6.3v. la. 

for mixing ene. x Input ae x Output for Suitable for Mullard 510 Amplifier ...... 39/9 
speakers between 3 and 15 ohms. yy Separate Bass 350-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. 3a. 32/9 
and Treble Controls. Suitable for Gram, Radio, Tape, | 390-0-350v. 150mA., 6.3v. 4a., 0-5-6.3v. 3a. 39/11 
Microphone, or Guitar P.U. For Vocal and Instru- FILAMENT or TRANSISTOR POWER PACK Types 


j. ; ;6 ; ; 6.3v. 
mental groups. Frequency Response 20-40,000 c.p.s.—3dB. Hum level —80dB. 6.3v. 1.5a. 6/9; 6.3v. 2a. 7/9; 6.3v. 3a. 9/9; : 
Harmonic Distortion 0.2% at 10 watts R.M.S. Operation on 200-250v. A.C. mains. a 19/9; 12v. la. 8/9;-12v. 3a. or 24v. 1.5a. 19/9; ; 
Size 9} x 2% x 5łin. Complete Kit of parts with 9 Gns Carr. | 0-9-18v. lia. 15/9; 0-12-25-42v. 2a. 27/9. 

a 


comprehensive wiring diagrams and instructions. 


9/6 CHARGER TRANSFORMERS 0-9-l5v. lia. 13/11; 


Or Factory built with 12 mths. guarantee 13 gns. Carr. 9/6. Terms: Deposit £4] 2ża. 16/11; 3a. 18/11; 5a. 21/11; 6a. 25/11; 8a. 


and 9 monthly payments 25/6 (Total £15/9/6). 


31/ 11. 
AUTO (Step UP/Step DOWN) pan beeen f 
0-110/120v.-200-230-250v. 50-80 watts .... 
M RADIO TUNER Win. ee pines ae 150 watts, 29/11 250 watts 49/9; 500 watts 99/ 
* High-sensitivity x 200-250v. A.C. Mains opera- J 3P pea venecred’ cabinets. a Š 
=} tion. > Sharp A.M. Rejection. x Drift-free recep- i wer Mote; Gauss 12,000 
tion. — Output ample for any amplifier (approx. 500 m.v.). J 0es, 30r t5 ohms. B Gns. 


x Simple alignment instructions. + Output available } 20 Watt Model. 15 ohm. 
for feeding tuning meter, x. Output for feeding Stereo y Size 18x18x1l0in. Gauss 


OO 


Standard Pentode 5,000Q or 7,000Q to 3Q 9/9 
Push-Pull 8 watts EL84 to 3Q or 15Q .. 1/9 
Push-Pull 10 watts 6V6 ECL86 to 3, 5, 8 or 159 21/9 
Push-Pull EL84 to 3 or 15Q 10-12 watts .. 19/9 
Push-Pull Ultra Linear for Mullard 510, ete. 35/9 
Push- Pull 15-18 watts, sectionally wound 6L6 

KT66, etc., for 3 or 15Q ... eee eee eee 29/9 
Push- Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66, etc. to 3 or15Q 55/9 


monthly payments £2. All parts 18 gns. Assembled 22} gns. Carr. 10/-. Handsome cream case. 59/9 150mA, 7-10H, 2500 12/9; 100mA, 10H, 2000 9/11; 


Total £23. 


Battery operated. 


R.S.C. SUPER 15 HI-FI AMPLIFIER = oxcu.Scton R.S.€. SUPER 30 STEREO AMPLIFIER 


FULLY TRANSISTORISED 200/250v. A.C. Mains. SPECIFICATIONS COMPARABLE A DUAL CHANNEL VERSION OF THE SUPER 15. Employing 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. WITH UNITS ALMOST TWICE Twin Printed Circuits. Close tolerance Ganged Pots. Matched 


15 WATTS R.M.S. cont. into 3-4 ohms. 
LATEST MULLARD TRANSISTORS. AD149, AD149, 
0C127Z, OC81Z, 0C44, OC44, OC81Z, OC44, AC107. 
5 POSITION INPUT SELECTOR SWITCH EQUALISATION 
to Standard R.I.A.A. and C.C.I.R. Characteristics for Gram 
and Tape Heads. 
FULL TAPE MONITORING FACILITIES 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or Ceramic 
P.U. 400 mV. Microphone 4.5 mV. Tape Head 2.5 mV. 
Radio/Aux. or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: +2 dB 20-20,000 c.p.s. 


TREBLE CONTROL: +15dB to —14dB at 10 Ke/s. NEG. FEEDBACK: 52dB. 
BASS CONTROL: +17dB to —15dB at 50 c/s. HUM LEVEL: —75dB. 


HARMONIC DISTORTION at 10 watts 1,000 c.p.s. 0.1% 
Complete Kit of parts with full constructional details and 
point to point wiring diagrams. Carr. 12/6. 


THE COST Components. CROSS TALK: —52dB at 1,00Q c.p.s. 


CONTROL: 5 position Input Selector, Bass Control. Treble Control. 
Volume Control Balance Control. Stereo/Mono Switch. Tape Monitor 
Switch Mains Switch. INPUT SOCKETS (Matched Pairs). (1) Magnetic 
P’U. (2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tape Head/ 
Microphone. Operation of the Input Selector Switch assures appropri- 
ate equalisation. Rigid 18 s.w.g. Chassis Size approx. 12in. wide, 
3in. high and 8in. deep Neon Panel indicator. Attractive Facia 
Plate and Spun Silver Matching Knobs. Above facilities, etc., except 
for Ganging and Balance control, apply also to Super 15. 

THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH ANY MAKE OF 
PICK-UP OR MICROPHONE (Crystal, Ceramic, Magnetic, Moving Coil, Ribbon). 


TAINED BY USING WITH FIRST RATE ANCILLARY 
EQUIPMENT All required parts, point to point wiring 19 Gns. 


l 
11 | Gns | CURRENTLY AVAILABLE SUPERB SOUND OUTPUT QUALITY CAN BE OB- 


Supplied factory built, 15} Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 monthly diagrams and detailed instructions. Carr. 15/- 

payments 31/1 (Total £18/3/9). Or fitted in beautiful walnut or Teak veneered l Unit factory built 27 Gns. or deposit £6/2/- and 9 monthly payments 56/8. 
cabinet as illustrated. 3} Gns. extra. ALL COMPONENTS ETC. ARE OF A (Total £31/8/3). Fitted cabinet as Super 15, 80 Gns. Carr. 15/- or Deposit £6/2/6 
HIGH STANDARD AND SUPPLIED BY LEADING BRITISH MANUFACTURERS. I and 9 monthly paymts., 64/- (Total £34/18/6). Send S.A.E. for leaflet 


BRADFORD 10 North Parade (Half-day Wed.). Tel. 25349 
BRISTOL !4 Lower Castle St. (Half-day Wed.). Tel. 22904 


BIRMINGHAM 30/3! Gt. Western Arcade, opp. Snow 


Hill Station 021-236-1279 No-half day 


DERBY 26 Osmaston Rd. The Spot (Half-day Wed.). 
Tel. 41361 


DARLINGTON '8Priestgate (Half-day Wed.). Tel. 68043 
EDINBURGH !33 Leith St. (Half-day Wed.). 


Tel. Waverley 5766 


326 Argyle St. (No half-day). Tel. CITy 4158 
GLASGOW 403 Sauchiehall St. (opp. Locarno). 


Tel. 332-1572 
HULL 9! Paragon Street (Half-day Thurs.). Tel. 20505 


32 High Street (Half-day Thurs.). Tel. 56420 LEICESTER 


5-7 County. (Mecca) Arcade, Briggate (No LEEDS 
half-day) Tel. 28252 
73 Dale St. (No half-day). Tel. CENtral 3573 LIVERPOOL 


238 Ed Road, W.2 (Half-day Thurs.). 
MAIL ORDERS to: 102-106 evans Hes (Ha a ey Gers LONDON 


HenconnerLane,Bramley, 96 High Holborn, WCI. Tel. HOL 9874 (Half-day Sat.) 
eeds ° [6] Q.. 0 N f- 
fl. Terms C.W.O. or C.O.D, 60A6OB Oldham Street (No half-day) | MANCHESTER 


Postage 4/6 extra under £2. f i- 
5/9 extra under £5. Trade 196 Newport Ra Ae 47096 MIDDLESBROUGH 


supplied S.A.E. with enquiries 4| Blackett Street (opp. Fenwicks NEWCASTLE UPON 


please. Hi-Fi Catalogue 4/6, Store) (Half-day Wed.). Tel.21469 TYNE 
Open all day Sats. except 13 Exchange Street (Castle Market Blds.) 
High Holborn. (Half-day Thurs.). Tel. 20716 SHEFFIELD 


WW—094 FOR FURTHER DETAILS 


80mA, 10H, 3509, 7/9; 60mA, 10H, 4000 4/11. 


SELENIUM RECTIFIERS 
F.W. Bridged 6/12v D.C. O/P 
Input Max. 18v. A.C. la., 3/11. 
2a. 6/11; 3a., 9/9; 4a., 12/9; 


6a., 15/9. 


RL ca TEE, SAPS | SEN RAPE ENE TEL 
Record Playing Units 
Ready to plug into Amplifier 
RP2 Consisting of Garrard 

SP25 Mk. II (with heavy 
turntable) fitted Goldring 
C890 high compliance ceramic 
Stereo/Mono cartridge with 
diamond stylus, plinth and 
cover. Normally 22 Gns 


approx. £26. 
inc. carr, 


RP3 ,., above but with 
Goldring Lenco GL68 Trans- 
cription unit and C890 Cart- 
ridge. Normally approx. 32 gns, 


ine. e l 
ONLY 274 Gns. 


AUDIOTRINE PLINTHS ior 


2 

3000, AT6, AT60, SP25 or Gold- 
ring GL68. Available with clear 
Perspex cover as ill. 

Inc. carr. £5 I5 0 
Or deeper type cut for TA12, 
Super 15 or 30, 84/- or with 
cover £6/19/11. Perspex cover 
sold separately at 3 gns. Limited 
number slightly damaged but 
repaired by Manufacturer. 39/9 
to clear. 
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CURRENT RANGE OF BRAND NEW L.T. 


TRANSFORMERS. FULLY SHROUDED |Samson’s Electronics Lid. 


(*excepted) TERMINAL BLOCK CONNEC- ` 
TIONS. ALL PRIMARIES 220/240v. A.C. 9 & 10 CHAPEL ST., LONDON N.W.I 


No. SEC. TAPS AMPS. PRICE CARR. [Q].723 7851 01-262 5125 


1.B.M. LOW VOLT. STAB. POWER SUPPLIES 
Open chassis. Ex-Computer. Reconditioned and guaran- 
teed perfect. Choke/capacity transistorised smoothing. 
Ripple better than 3000:1. Incorporates printed 
circuit S.C.R. Board for overload protection and 
overload switch with manual re-set button. Insulation 


i of high standard» Designed for 120/130 v. A.C. opera- 
aa rac es ey Ae Ps eae ie? fae tions but transformer for 200/240 v. A.C. 
IB ...., 25-33-40-50........ 10 £619 6 98/6 € 4 e Ae 
keds 25-33-40-50........ 6 £519 6 8/6 ‘mains supply included i Ne 
ID .... 25-33-40-50........ 3 4312 6 7/6 POPULAR TYPES . 
ŽA siewi 4-16-24-32......... 12 £610 0 7/6 
2B rer 4-16-24-32......... 8 £417 6 7/6 6v— 84 £10 0 0 
y ce 4-16-24-32........2. 4 43 5 0 6/- 6v —l2a. £12 0 0 
2D 4-16-24-32......... 2 42 2 6 5- 6v —l6a. £14 0 0 
3A* 25-30-35 .......... 40 £1417 6 15- 12v—12a. £18 0 0 
3B* 25-30-35 .... esee. 20 £9 7 6 9/6 12v—l6a. £22 = 
BO acc. 25-30-35 .......... IO £610 0 7/6 0 0 x 
3D 25-30-35 .......... 5 £315 0 6/6 20v—lba. £2910 0 a 
BE Gh sae 25-30-35 re 2 £215 0 6/6 30v—2a. £10 0 0 Z 
4A* 12-20-24 ...ccceces 30 £il I5 0 I0- 30v—7a. £2910 0 Ai 
4B ..... 12-20-24 o.oo. 20 £710 0 8/6 36v—2a. £12 0 0 -| 
AC ssis 12-20-24 .......... 10 £415 0 7/6 48v.—6a. £2910 0 IE? 
4D 12-20-24 re 5 £3 5 0 6/6 AS 
5A ..... 3-12-18 oenen 30 £8 15 0 7/6 Dimensions 6in. X 6in. square and between Z| 
5B ..... 3-12-18 ouennn. 20 £610 0 7/6 lOin. and 20in. long according to type. Many £| 
SG coaie AE PEPEE, Ne re H : ee others available. cp 
5D CL eee eee 
6A ..... 48-56-60 .......... 2 £3 5 0 5/6 
6B ..... 48-56-60 .......... I £2 7 6 5/6 L.T. SUPPLY UNITS TYPE S.E.5 VARIABLE D.C. SUPPLY UNITS TYPE S.E.4 
7A* 6-12... sees seen 50 £? 7 6 (9/6 - Í A.C. input 220-240 v. D.C. Output 12 or 24 v. 10 | 0-48 volt, 10 amps. continuous from 240 v. A.C. Silicon 
7B ..... 6-12 oo. . eee eee 20 £510 0 7/6 E Ẹ amps. continuous rating. Selenium full wave bridge | full wave bridge rectification, isolated transformer with 
7C..... 6-12... eee eee IO £310 O 6/6 Z ff rectification. 3 inch scale ammeter, neon indicator | Variac controlled primary 3 inch scale voltmeter and 
7D oo 5 £210 0 5/6 ui Ẹ housed in strong metal case. Size 17 X 7 X 6zin. | ammeter. Neon indicator. Housed in strong metal case. 
agro aa a: wine te iez £14/10/-, carr. 15/-. Size 17X7x6in. £29/10/-, carr. 15/-. 
s...’ lai oecesosoeoooo (0) 
10A PAIS dices gv ed o8e 2 £1.5 0 5/6 a. 
aS. -pvenkewa suede 2 Fans only mounted on 
a . B a r ika int 13 di a o -519 z ADVANCE L.T. SUPPLY | metal plate. Size 13 x 
ane valideus san Ba cere ne a. 9 taps many OB UNITS TYPE D.C.3. 5x3in. 45/-, carr. 5/-. 


Input: 200/245 v. A.C. 
Output: 12 v. 1.25 a. at 
55°C. Stabilised within + 1% 
at full load with supply 
voltage variation up to 
+15%. Ripple less than 
1.5% R.M.S. of total output. 
Supplied brand new £5/10/-, 


Example: IA 7-8-10-15-17-25-33-40-50V. 
2A 4-8-12-16-20-24-32V. 
5A 3-6-9-12-15-18V. 


Za 
we ` k 


it 


ISOLATION TRANSFORMERS 


All primaries and secondaries 220/240 v. A.C. Ter- 
minal block connections. Fully shrouded (*excepted). 


COMPUTER EXTRACTOR FANS 
Manufactured by Papst. A.C. 220-240 V. Complete with fibre 


Carr. carr. 10/=. glass filter. Ex equipment. Guaranteed in perfect order. Size: 
GING coca cides oa aeen rea TEE £3 19 6+ 6/6 28 x 5 x 5in., 59/6, carr. 8/6. 
2 MAD ia bas Mew ewedaed bed VAR aS = H Ee 19e 
E el EEEE EEE ET EE a EET + 
A Apenin eRe Ra £10 19. 6+ 10/6 A.E.I. MINIATURE] 1.B.M. DIGITAL 
SE SNCs i ices 2 oe bi eo eewase se £17 10 0+ 15/- JOU 
OO PrE a a £21 10 04 15/- BELAOTOR HOUR METERS 


SWITCHES 6 figs inc. 1/lOths, 1/100ths, 
Latest plug-in type.j 40v. A.C. but complete with 
Mos ee oe ian transformer for 240v. A.C. 
$ Se ion. i lastic case. 
Size 34x24x lłin | operation All in p 

Complete with basei Size 64X64 X3in. As new 


£6/19/6, p.and p.3/6.] condition, 45/-, plus p.p. 5/-. 


HEAVY DUTY L.T. TRANSFORMERS 
PRI 190, 210, 230, 250 voits. Sec. 55 volts. 50 amps. 
Size |Ox8x8in. £18/10/-, ex. warehouse. 
PRI 220-240 v. sec. 12 volts 90 amps. Flying lead 
connections. Size 7X64xX6in. £13/19/6. Carr. 15/-. 


ui 
EN 
SEND 6D. STAMP FOR LATEST PRICE LIST OF TRANSFORMERS AND ELECTRONIC 


SOUND 
SYSTEMS 


The most widely used of the Audix range of 
sound control consoles is the standard 
model illustrated. Sophisticated 

styling and functional design have lead to its 
adoption for a wide variety of installations, 
such as sound studios, lecture theatres and 
concert halls. Consoles can be supplied in 
various widths so that the angled control 
panel can accommodate any desired 
combination of mixer modules, monitor 
speakers, metering, tape recorders, radio 
tuners and switching for the control of 
speakers and other associated equipment. 
Gramophone turntables mounted in the desk 
surface ensure that the user can operate the 
complete equipment with ease. The flexibility 
permitted by the use of standard post office 
type panels means that these consoles can 
be adapted to meet the widest range of 
requirements for sound reproduction. 


AUDIX SOUND SYSTEMS & ELECTRONICS 
STANSTED ESSEX 
Telephone: STANSTED 3132/3437 
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HAMMERLUND SP600JX COMMUNICATION RECEIVER 

High quality communication receiver. Frequency range 540kce/s- 
54Mc/s. in 6 switched bands, also 6 crystal controlled channels. 
Stability of 0.01% or better. Second channel rejection of 74B 
down and spurious responses are are least 100dB down. Band 
width 20 c/s to 13 Ke/s. Crystal filter with crystal phasing control. 
This 20 valve receiver operates from:—110/260 V. 50/60 c/s. 
Perfect working order, £125 ex works. 


HALLICRAFTER 36A. 27.8 to 145 Mc/s in 3 bands. A.M. F.M. 
and variable B.F.O. 110/250 V. 50/60 c/s. First class condition. 
Fully tested, £50. P. & P. 40/-. 


R209 COMMUNICATION RECEIVER 1 to 20 Mc/s in 4 bands. 
A.M. F.M. variable B.F.O. Built-in speaker and 6 V. D.C. power 
pack (new condition). £15. P. & P. 25/-. 


CR100 MARCONI COMMUNICATION RECEIVER. 60 Kc/s to 
30 Mc/s in 6 bands. Crystal fiter B.F.O. 2 R.F. stages. Noise 
limiter. 110/250 V. 50/60 c/s. New. Fully tested. £30. P. & 
P. 40/-. * 


CR 300/2 MARCONI COMMUNICATION RECEIVER. 15 Kc/s 

to 26 Mc/s in 8 bands. Built-in crystal calibrator. A.V.C. C.W. 

ure filter. Built-in speaker. Good working order. £25. 
. & P. 40/-. 


B40 MURPHY COMMUNICATION RECEIVER. High quality 
10 valve receiver. 650 Kc/s to 30 Mc/s. in 5 bands. Two R.F. 
stages. 3 I.F. stages. Bypass filter. Noise Limiter. B.F.O. 
Built-in speaker. 230 V. 50/60 c/s. Fully tested. Perfect con- 
dition. £22/10/-. P. & P. 35/-. 


B41. L.F. version of above. 15 kc/s to 700 Ke/s. in 5 bands. 
Perfect condition. Fully tested. £15. P. & P. 35/-. 


BC221 FREQUENCY METERS. 125 to 20 Mc/s, with built-in 
Ministry stabilised 230/250 V. A.C. power pack In first class 
condition with calibration charts. Fully tested. £45. P. & P. 15/- 


T.F.801B/3/S MARCONI SIGNAL GENERATOR. Frequency 
range 12-485 Mc/s in five ranges. Directly calibrated frequency 
dial. Output waveform: C.W. sine wave A.M., internal modu- 
lation frequency 1,000 c/s output: a normal, continuously vari- 
able directly calibrated from 0.1uV-0.5 V: b, high—up to 1 V. 
Modulated for 2 V. unmodulated, output impedance 50 ohms. 
Fine frequency tuning control, carrier. On/off switch, built-in 
crystal calibration for 2 Mc/s. and 10 Mc/s. Stabilised voltage 
supply. In perfect. working order. £115. P. & P. 30/-. 


CT218 MARCONI SIGNAL GENERATOR T.F.937. Covers 
85 Kc/s to 30 Mc/s in 8 switched ranges. Effective length of film 
scale is 50ft. Output level variable in 1dB steps from 1 uV to 
100 mV (759). Also 1 V. output down to 0.1yV. from an outlet 
at 7.5 Q. Int. mod. at 400 c/s 1 ke/s, 1.6 kc/s and 3 ke/s. F.M. at fre- 
quencies above 394 kc/s. Variable mod. depth deviation. Crystal 
calibrator 200 kc/s and 2 Mc/s. Monitor speaker for beat detec- 
tion. Fully metered, blower cooled, Panclimatic. A.C. mains, 100 
to 150 and 200 to 250 Volts, 45 to 100 c/s. 17x 204 «17}in. 
Weight 117 lbs. Fully tested and guaranteed. In new condition, 
£65. P. & P. 50/-. 


LATEST RELEASE OF 
RCA COMMUNICATION RECEIVERS AR88 


TF885 MARCONI VIDEO OSCILLATOR. Sine wave output 25 c/s. 
to 5 Mc/s in 2 bands, square wave output 50 c/s to 150 c/s in 2 
bands, with calibrated output meter. Power supply 100/125/ 
200/250 V. A.C. First class condition. Fully tested, £110. 
P. & P. 45/-. 


DOUBLE BEAM OSCILLOSCOPE TYPE BA. Time bass 2 c/s to 
750 kc/s. Bandwidth up to 5 Mc/s. Calibration markers up to 
100 Ke/s and 1 Mc/s. Complete with probe, operation instructions 
and circuit. 100/250 V. 50 c/s. First class condition. Fully tested, 


£22/10/- P. & P. 35/-. 


AVO VALVE TESTER. Will test old and modern valves. In 
carrying case. New condition. £15/10/-. P. & P. 17/6. 


COLLINS T.C.S. TRANSMITTER AND RECEIVER. Freq. 1.5 
to 12 Mc/s in 3 bands. V.F.O. and crystal control, 25 W. output. 
In good condition, in pairs, £16. P. & P. 30/-. 


CANADIAN MARCONI C52. Freq. 1.75 Mc/s. to 16 Mc/s in 3 
bands. Power ouptut 75 W. R.T. 110 W.C.W. Complete station. 
In new condition. 12 V. D.C. Working. Fully tested. £50. 
P. & P. 60/-. 


31 SETS MK. II TRANS-RECEIVER V.H.F. 40 to 48 M.W.C. 
tunable. 70/-. P. & P. 7/6. 


88 SETS WALKIE TALKIES. 40-42 Mc/s. Crystal controlled. 
4 channels. Modern design. 60/-. P. & P. 7/6. 


B44 V.H.F. RADIO TELEPHONE. 60 to 95 Mc/s. Built-in 12 V. 
D.C. power pack. £7. P. & P. 15/-. 


No. 52 RECEIVERS, FIRST CLASS CONDITION, TESTED 
£8/10/-. P. & P. 17/6. 


INVERTERS, LELAND AIRBORNE PRODUCTS. 28 V. D.C. 
input. Output 115/200-115 V. 2.2-6.5 amps. 400 c/ps. 750/750 V. 
A. 3/1 PH. With built-in stabilisers. £20. P. & P. 25/-. 


STANDCO VIBRATING REED FREQUENCY METER. 392 to 
408 c/s. 1:0/130 YV. Panel mounting. 34in. dia. Ex-equipment. 
50/-. P. & P. 5/-. 


BECKMAN EXPANDED SCALE VOLTMETER. 105 to 125 V. 
A.C. 3iin. panel mounting. Ex-equipment. 50/-. P. & P. 6/-. 


CORNELL DUBILIER RADIO NOISE FILTER. 9 amps. 0 to 
1,000 cycles, 8/6 P. & P. 2/6. Also 20 amp models, 10/6. 
P. & P. 2/6. 


HELIPOTS V 1,000 OHM LIN. TOL. 3%, 30/-. P. & P. 2/6. 
Ten turn. 


ELAPSED TIME INDICATORS. 9,999-9 hrs. 115 V. 60 c/s. 
2.5 W. 25/-. 115 V. 380-420 c/ps. 30/-. P. & P. 3/-. Panel 
mounting lįin. 


ALLIED CONTROL CO. INC. RELAYS. 4 PDT sealed contacts. 
lamp. 26.5 V. D.C. 200 ohm. Dia. lin., L. 1łin. Sealed. Ex. 
equip. 80/-. P. & P. 2/6. 


a CONTACTS 5 AMP. 26.5 V. D.C. 200 ohm. 40/-. P. & P. 
2/6. 


ELECTRONIC SPECIALITY CO., VOLTAGE SENSOR SEALED. 
3 PDT. Adjustable drop out, pick up, 24 to 50 V. 34in. length, 
1gin. width. 60/-. P. & P. 3/6. 


CUTLER & HAMMER RELAYS, SEALED. 3 P.S.T. 100 AMP, 
CONTACTS, 28 V. D.C. 45/-. P. & P. 5/-. 


1 P.S.T. 200 AMP. CONTACTS, 28 V. D.C. 25/-. P. & P. 3/-. 
1 P.S.T. 50 AMP. CONTACTS, 28 V. D.C. 20/-. P. & P. 3/- 
3 P.S.T. 25 AMP. CONTACTS, 28 V. D.C. 30/-. P. & P. 3/6. 


1 P.S.T. 200 AMP. CONTACTS. Also D.P.S.T. 10 amp. contacts, 
28 V. D.C. 35/-. P. & P. .4/-. 


All above relays will work satisfactorily on 12 volts D.C. 


1 P.S.T. 50 AMP. CONTACT COIL. 115 V. A.C. 50 or 400 c.p.s., 
25/-. P. & P. 3/-. 


A.G.A. OF AMERICA TIME DELAY RELAY. 2 P.D.T. Range 
.050-10 secs. 28 V. D.C. coil. Length 4x 1x lin. 50/-. P. & 
P. 3/6. 


A.W. HAYDON CO.,INC. Time delay relays. 4 P.D.T. We have 
these relays in the following times: 1-2-10-15-30-115-180-240- 
360-600 secs. 28 V. D.C. 23x18 x lýin.' Price on application. 


WE HAVE A SELECTION OF MINIATURE SYNCHRO. RE- 
CEIVERS, TRANSMITTERS, TORQUE CONVERTERS AND 
GEAR TRAINS, ETC. 


VARIABLE RESISTORS, 10 ohms, 4 amps. 17/6. P. & P. 3/-. 


SMITHS 8-DAY WALL CLOCKS. Jewelled escapement. Excel- 
lent timekeeper. 5Q/-. P. & P. 3/6. 


SEND 3/6 P.O. FOR CATALOGUE 


G. BURT 


13 PROSPECT PLACE, 
HYTHE, 

NR. SOUTHAMPTON, 
HAMPSHIRE. 


ADVANGE TEST EQUIPMENT 


VM76: 
acy of +2%. 


12 ranges. 


ranges. 


Valve Voltmeter: 
100 mHz and D.C. measurements up to 1,000V with accur- 
D.C. range —300mV-1kV f.s.d. A.C. range 
—300mV-300V r.m.s. 
Megohms. OUR PRICE, only £72. 


VM78: A.C. Millivoltmeter: Transistorised. 
Freq. 1C/s-1Mc/s. 
ohms 60 p.f. Calibrated in r.m.s. for sine wave and input 
dB. OUR PRICE, only £55. 


VM79: UHF Millivoltmeter: Transistorised. A.C. range 10 
mV-3V f.s.d. 10 ranges. D.C. current range 0.01uA-0.3mA 
f.s.d. 10 ranges. Resistance 1 Ohm-10 Megohms in 7 decade 

Complete with probe. 


H1B: Audio Signal Generator: 
Sine wave 200uV-20V r.m.s. 
peak to peak (approx.). 100-250V A.C. OUR PRICE, only 


R.F. measurements in excess of 


Resistance in 8 ranges, 0.02-500 


ImV-300V in 
Input impedance 2 Meg- 


OUR PRICE, only £125. 


15 c/s-50Kc/s in 3 ranges. 
Square wave 1.4mV-140V. 


BRAND NEW and in original cases—A.C. mains input. 110V 
or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s. Output impedance 
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O., 
H.F. tone control, R.F. & A.F. variable controls. Price £87/10/- 
each, carr. £2. 

Same model as above in secondhand cond. (guaranteed working 
order), from £45 to £60, carr. £2. 


SET OF VALVES: new, £3/10/- a set, post 7/6; available with 
Receiver only. SPEAKER: new, £3 each, post 10/-. HEAD- 


PHONES: new, £1/5/- a pair, 600 ohms impedance. Post 5/-. 
AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil- 


lator coil L55. Price 10/- each, post 2/6. RF Coils 13 & 14; 


17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post. 
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344, 
3x 0.1 mfd., 3 for 10/-, post 2/6. Trimmers 95534-502, 2-20 p.f. 
Box of 3, 10/-, post 2/6. Block Condenser, 3 x 4 mfd., 600 v., 
£2 each, 4/- post. 


JIB: Audio Signal Generator: 15c/s-50Kc/s in 3 ranges. 
Output 600 ohms, 0.lmW-1W (0.25-24V), variable. Attenu- 
ation 20dB-600 ohms (attenuator is incorporated), output 
10mW (2.5V). 100-250V a.c. OUR PRICE, only £30. 


J2B: Audio Signal Generator: Same specification as for the 
J1B except that this model has an additional 2in. meter cali- \ 
brated 0-40V A.C. OUR PRICE, only £35. 


TT1S: Transistor Tester (CT472): Suitable for meas- 
uring medium and low powered transistors. Current gain (B) 
can be measured in range 10 to 500 for p.n.p. and n.p.n. 
types, either in circuit using clip-on probes provided. OUR 
PRICE, only £37/10/-. 


Special offer of 10% discount for schools and Technical Colleges, 
etc. These goods were manufactured in U.K. by Advance Elec- 
tronics, Ltd. BRAND NEW, all in original sealed carton. CARR. 
10/- EXTRA PER ITEM. 


S.A.E. for all enquiries. If wishing to call at 
at Stores, please telephone for appointment. 


W. MILLS ° mem w 


D p 
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HRO RECEIVER. Model 5T. This is a famous American High Frequency 
superhet, suitable for CW, and MCW, reception crystal filter, with phasing 
control. AVC and signal strength meter. Freq. range 50 kc/s. to 30 mc/s., 
with set of nine coils. Receiver only in working order, £18/10/-, carr. 15/- 
each. Set of nine coils, £12/10/-, available only with set. Power unit for HRO 
100/240 v. A.C., £2/15/-, carr. 10/-. 


SPECIAL OFFER; Complete HRO 5T SET (Receiver, Coils and Power 
Unit) for £30, plus 30/- carr. 


HRO-M-SETS available with UX type valves; secondhand cond., with 5 
coil and power unit, £20 each, carr. 30/-. 


Nl RECEIVERS; Model 6-9 Mc/s., as new, price £5/10/- each, 
post 5/-. 


COMMAND TRANSMITTERS, BC-458: 5.3-7 Mc/s., approx. 25W 
output, directly calibrated. Valves 2 x 1625 PA; 1 x 1626 osc.; 1 x 1629 
Tuning Indicator; Crystal 6,200 Kc/s. New condition—£3/10/- each, 10/- 
post. 

(Conversion as per “Surplus Radio Conversion Manual, Vol. No. 2,” by 
R. C. Evenson and O. R. Beach.) 


BC-433G COMPASS RECEIVER; Freq. 200-1,750 Kc/s. in 3 bands, 
suitable for aircraft, boats, etc. Complete with 15 valves, power supply input 
24 v. D.C. at 2 amps. Receiver only £5 each, carr. 15/-. 


ROTARY TRANSFORMERS: 24 v. input, 175 v. at 40mA output, 25/-, 
plus 2/- post. 12 v. input, 225 v. at 100 mA output, 25/-. plus 3/- post (All the 
above are D.C. only). 


ROTARY CONVERTERS: Type 8a, 24 v. D.C., 115 v. A.C. @ 1.8 amps. 


400 c/s 3-phase, £6/10/- each, 8/- post. Converter 12 v. D.C. input, 110 v. A.C. 
60 c/s output, £15 each, £1 carr. 


AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 each, carr. £1. 


AVOMETERS: Model 47A, £9/19/6 each, 10/- post. Model 7x, £13/10/- each, 
10/- i Excellent secondhand cond. (Meters only). (Batteries and Leads extra— 
at cost). 


OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 c/s.-750 Ke/s. 
Bandwidth up to 5 Mc/s. Calibration markers 100 Kc/s. and 1 Mc/s. Double 
Beam tube. Reliable general purpose scope, £22/10/=- each, 30/- carr. 

COSSAR 1035 OSCILLOSCOPE, £30 each, 30/- carr. 


RELAYS: Relay Unit (with 9 American relays) 24 v. D.C., 250 ohm coils, 
heavy duty, M. & B. 30/- each, 4/- post. GPO Type 600, 10 relays @ 300 
ohms with 2M and 10 relays @ 50 ohms with 1M., £2 each, 6/- post. 


CALIBRATION TACHOMETER Mk. II: Maxwell Bridge Type 6C/869, 
£25 each, £2 carr. i 


ROTAX VARIAC & METER UNIT: Type 5G.3281. Reading 0-40 v., 0-40 mA 
and 0.5 amps., all on 275 deg. scales, £30 each, £2 carr. 


MARCONI IMPEDANCE BRIDGE, TF-373: inductance 5uh-100H in 5 ranges 
capacity 5pF-100uF in 5 ranges, resistance .05 meg.-1 meg., power supply 250 v. 
A.C., £37/10/- each, carr. 15/-. 


HEWLETT PACKARD TYPE 400C: 115 v./230 v. input 50/60 c/s. Freq. 
range 20 c/s-2 Mc/s. Voltage range: 1mV-300 v. in 12 ranges. Input impedance 
10 megohms. Designed for rack mounting, £30 each, carr. 15/-. 


TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. 
6,000 ohms. Price 25/-, post 5/-. 


CONDENSERS. 10 mfd. 1,000 v., 12/6, post 2/6. 8 mfd., 1,200 volts, 12/6, 
post 3/-. 8 mfd. 600 volts., 8/6 post 2/6. 0.25 mfd., 2 kv., 4/- post 1/6. 


AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves, 
relays, magnetic clutches, motors and plug-in amplifiers, with many other items, 
price £7/10/-, £1 carriage. 


FOR EXPORT ONLY: B.44 Trans-ceiver Mk. III. Crystal control, 60- 
95 Mc/s. AMERICAN EQUIPMENT: 5C-640 Transmitter, 100-156 
Mc/s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans-ceivers, 
28 v. D.C. input. Also have associated equipment. BC-375 Transmitter. 
BC-778 Dinghy transmitter. SCR-522 trans-ceiver. Power supply, PP893/ 
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinet Electrical 
CY 1288/GRC 32A; Antenna Box Base and Cables CY 728/GRC; Mast 
Erection Kits, 1186/GRC; Directional Antenna CRD.6; Comparator Unit, 
CM.23; Directional Control CRD.6, 567/CRD and 568/CRD; Azimuth 
noo 260/CRD. Test Set URM.44, complete with Signal Generator 
TS.622/U. 


VARIABLE POWER UNIT: complete with Zenith 'variac 0-230 v., 9 amps.; 
24in. scale meter reading 0-250 v. Unit is mounted in 19in. rack, £16/10/- each, 
30/- carr. 


BC.640 MODULATOR UNIT: approx. 50 w. output. Complete with modu- 
lation transformer; mike and drive transformer; filament transformer 230 v. A.C. 
Valves: two 811’s. Unit mounted in 19in. panel, £6/10/- each, £1 carr. 


ied ae UNIT: 230 v. A.C. input, 4 pole, 15 amp contacts, £2/10/- each, 
post 6/-. 


CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps., £2/10/- each, carr. 12/6. 
AUTO TRANSFORMER: 230 v.-115 v.; 1,000 w., £5 each, carr, 12/6. 


CALLERS BY TELEPHONE 
APPOINTMENT ONLY 
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W. MILLS 


SIGNAL GENERATORS: 


MARCONI TF-144G: freq. 85 Kc/s-25 Mc/s, internal and external modula- 
tion, power supplies 200/250 v. A.C. (secondhand cond), price £25 ea.3 


carr. 30/-. 


CT53. Freq. range 8.9-300 Mc/s. with Calibration chart. Output 1uV-100 mV. 
internal square wave and sinewave modulation at 100 c/s., external modulation 
50 oe Kc/s., 230 v. A.C. Complete with chart, etc., price £27/10/- ea., 
carr. 


MARCONI CT218: price £65 each, carr. 30/-. 
CT.480 and 478; 1.3-4.2 Mc/s., F.M. or A.M., price £75 each, carr. 30/-. 


POWER SUPPLY UNIT PN-12B: 230 v. A.C. input, 395-0-395 v. output @ 
300 mA. Complete with two x 9H chokes and 10 mfd. oil filled capacitors. 
Mounted in 19in. panel, £6/10/- each, £1 carr. 


SCR-522 TRANSMITTER/RECEIVER: This model is a VHF unit consisting 
of the BC-625 and the BC-624. These units are ideally suited for conversion 
to two meters. The set is automatically tuned; 4 channels; crystal controlled. 
The transmitter unit consists of 2 X 832’s;3 x 12A6’s; and 1 x 6G6 together 
with modulation transformer. The Receiver consists of 3 x 9003’s; 1 x 9002; 
3 x 12SG7’s; 1 x 12C8;1 x 12J5; and 1 x 12AH7. £5 each, £1 carr. (Con- 
version as per ‘* Surplus Radio Conversion Manual,” Vols. 1 & 2, by R. C. Evenson 
and O. R. Beach.) 


TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24’s; complete with 
filament transformer 230 v. A.C. Mounted in 19in. panel, £4/10/= each, 15/- carr. 


POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output. 


Wt. approx. 100 lbs., £17/10/- each, 30/- carr. SMOOTHING UNITS suitable 
for above £7/10/- each, 15/- carr. 


NIFE BATTERIES: 6 v. 75 amps., new, in cases, £15 each, £1 carr.; 6 v. 160 


amps., new in cases, £25 each, £1/10/- carr.; 4 v. 160 amps, new, in cases, £20 
each, £1/10/- carr. 


L.R.7 Cells, only 1.5 v. 75 amps., new, £3 each, 12/- carr. 
The above batteries are low resistance designed to give a heavy surge for starting 
and can be stored for long periods without any effect to their performance. 


FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters 
0-9999, with locking and reset controls mounted in a 3in. diameter case. Price 
30/- each, postage 5/-. 


UNISELECTORS (ex equipment): 10 Bank 50 Way, alternate wipe, £2/5/- 
ea. 6 Bank, 25 Way, alternate wipe, £2/2/6 ea. 8 Bank, 25 Way, £2/5/- ea. 6 Bank, 
25 Way, £2 ea. 4 Bank, 25 Way, 35/- ea. All the above are 75 ohm coil. Postage 
4/- per uniselector. a 


FREQUENCY METERS: LM13 or BC-221; 125-20,000 Kc/s., £25 each., 
carr. 15/-. TS.175/U, £75 each, carr. £1. TS323/UR; 20-450 Mc/s., £75 each, 
carr. 15/-. FR-67/U: This instrument is direct reading and the results are presented 
directly in digital form. Counting rate: 20-100,000 events per sec. Time Base 


ae Freq.: 100 Kc/s. per sec. Power supply: 115 v., 50/60 c/s., £100 each, 
carr. 


CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c/s- 
Clo directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr. 


CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis- 
tence complete with nu-metal screen, £3/10/- each, post 7/6. 


APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com- 


plete ae all valves 28 v. D.C. Dynamotor and 3 relays, 11 valves, price £3 each, 
carr. 10/-. 


GEARED MOTORS: 24 v. D.C., current 150 mA, output 1 r.p.m., 30/- each 
4/- post. Assembly unit with Letcherbar Tuning Mechanism. and potentio- 
meter, 3 r.p.m., £2 each, 5/- post. 


MOTORISED ACTUATOR: 115 v. A.C. 400 c/s. single phase, reversible, 
thrust approx. 3 inches complete with limit switches, etc. Price £2/10/- each, 
postage 5/- (ex equipment). 


Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch 
screw thrust, reversible, torque approx. 25 lbs., rating intermittent, price £3 
each, post 5/-. 


FRACTIONAL MOTORS & FANS: Low inertia Motor 5UD/536l, 
Type 903, 24 v. input D.C., £2/10/- each, 5/- post. 


Model PM84: 28 v. D.C. @ 2 amps., 4,500 r.p.m., output 40 watts continuous 
duty complete with magnetic brake. Price £2 each, postage 4/-. 


Model SR-2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75 watts, 
price 25/- each, postage 4/-. . 
A.C. Motor 115 v. 50 c/s. 1/300 H.P., 3,000 r.p.m. Capacitor Imfd., 25/- post 


3/-. Dalmotor SC5, 28 v. D.C. at 45 amps; 12,000 


r.p.m. output 750 W. 
(approx. 1 h.p.), brand new, £2/10/- each, post 7/6. 


TELEPHONE WIRE; 220 yds., £1 a roll, post 6/-. 
MARCONI NOISE GENERATOR TF-987/1; Used to determine noise factor 


of a.m. and f.m. receivers. Designed for 230 v. a.c. operation. In used condition, 
£20 each, carr. £1. 


MARCONI TF-956 (CT.44) AUDIO FREQUENCY ABSORPTION 
WATTMETER;; Large clear 6in. scale. 1 microW. to 6W. £25 each. Carr. 15/-. 


MARCONI DIVERSITY RECEIVERS; Consisting of 2 x CR.150’s and 
associated equipment. £175 each. Carr. £5. 


MUIRHEAD MUFAX PHOTO-FACSIMILE; Transmitter, Receiver and 
Power Supply Unit. £200 each, carr. £5 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone: Tottenham 9213 
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ILIFFE 
BOOKS LTD. 


DORSET HOUSE 
STAMFORD STREET 
LONDON, S.E.| 


NEW FROM ILIFFE 


“Unitech Outlines” 


the highly successful American series 
of paperback technical titles are now available from ILIFFE 


First 8 titles 


OUTLINE OF ELECTROMAGNETIC THEORY 
OUTLINE OF ELECTRONIC CIRCUIT ANALYSIS 
OUTLINE OF LINEAR CIRCUITS AND SYSTEMS—Part | 


OUTLINE OF -PULSE CIRCUITS 


OUTLINE OF SERVOMECHANISMS 


OUTLINE OF TRANSISTOR CIRCUIT ANALYSIS 


OUTLINE OF ATOMIC PHYSICS 
OUTLINE OF FOURIER ANALYSIS 


Each volume 35s. net 


from leading booksellers 


Postage Is. 4d. 


M. Zaret, Ph.D. 
A. R. Cohen, Ph.D. 
A. R. Cohen, Ph.D. 
C. H. Houpis, M.S. 


and J. Lubelfeld, Dipl.Engr.(Telecomm.) 


S. A. Davis, M.E.E. 
A. Gronner, M.E.E. 
S. E. Liverhant, Ph.D. 
Hwei T. Hsu 


| NO EXCUSES! NO DELAYS! FROM STOCK! | 


VARIABLE VOLTAGE TRANSFORMERS 


| AMP. (SS FOR IMMEDIATE DELIVERY. ns 
OPEN TYPES PORTABLE | CONSTANT LATEST TYPE SOLID STATE 
peste unang. O| e ee | VOLTAGE VARIABLE CONTROLLER 
I 230 v. A.C. 50/60 Ideal for lighti d heati irs 2" Tt 
“Output variable, TRANSFORMER ale EE panel moundne Bulle 4 | È 
0-260 v ——— | in fuse protection. CONTINUOUS- \ -7 1* 
+ amp ..... £3 10 0 LY VARIABLE. \ é 
l amp. .... £5 10. 0 Input 230v AC output 25- 230v AC «2am ast 
2tamp..... £612 6 tn 10 amp model a es JR i 
l 230 v. A.C. - SAT 
+ AMP. | AMP. ate oarak 0-260 v. wie K, Diaper ee TESTERS (NEW) 
faery hate pL Aap constant metal construction, suitable for 
case. Complete with volt- | at 230 v. AC. Capacity / h bench or field work, constant 
meter, pilot lamp, fuse, 250 watt. Attractive | Sa “ff speed clutch. Size L. 8in., W. 
switch, carrying handle. ma yack ree ie ae ; T j oe h p 
signal lamp. r volts, megohms. Price 
£9/5/-. P. & C. 10/-. fact. Weight 17ibs. 7 £22 carriage ont 


SERVICE TRADING COMPANY. 


» BRAND NEW. 
æ the country. 


0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
0-260 v. 
„ 0-260 v. 

me) 0-260 v. 


at | amp. 


at |2 amps. 


at 20 amps. . 
at 37.5 amps. 
at 50 amps. 


Also 2 


INPUT 230 v. A.C. 50/60 


Keenest prices in 
All Types (and spares) 
from + to 50 amp. available from stock. 


at 2.5.amps. .. 
at 4 amps. .. 
at 5 amps. .. 
at 8 amps... 
at |O amps. ... 


at I5 amps. ... 


ml 20 DIFFERENT TYPES AVAILABLE 


.5 amp. as above. 
AAT P. & C. 10/-. 


i Double Wound 


Variable 
ve 19 0| Transformers 
Fully isolated, low tension Secon- 
.. £9 0 0 dary winding. Input 230 v. A.C. 
.. £9 15 0 OUTPUT CONTINUOUSLY 
.. £14 10 0 VARIABLE 0-36 v. A.C. 
£18 10 0 0-36 v. at 5 amp. £9.12.6— 
... £210 0 p. & p. 8/6 
£25 0 0 0-36 v. at 20 amp. £21.0.0— 
. £37 0 0 15/- p. & c. 
. £72 0 0 These fully shrouded Transfor- 
. £92 0 0 mers, designed to our specifica- 


tions, are ideally suited for Educa- 
tional, Industrial and Laboratory 


Price £11/10/-, P. P. 
10 paid 


Spec. Rugged 


cs ng megohms, £28 carriage 


5 Amp. AC/DC VARIABLE VOLTAGE 
OUTPUT oH 


Input 230 v. 

Output 0-260 v. E 
Output 0-240 v. D.C. 
Fitted large scale am- 
meter and voltmeter. 
Neon indicator, fully 
fused. Strong attrac- 
tive metal case I5in. X 
82in.x6in. Weight 24 
Ib. Infinitely variable, 
smooth stepless volt- 
age variation over range. 


Ch. 


Price $30 P, & C. £2 


7 Amp. A.C./D.C. Mk. Il Variable Output Power Unit 


Input 230 v. A.C. Output continuously VARIABLE from 0 to 
260 v. A.C. OR 0 to 230'v. D.C. at 7 a. Robustly constructed in 
metal case, complete with safety fuse, neon indicator, voltmeter 
and ammeter. Size |7in.X l2in.X7in. Weight 36 Ib 
Price £39/10/-. Carriage 40/-. 


36 volt 30 amp. A.C. or D.C. 
Variable L.T. Supply Unit 


INPUT 220/240 v. A.C. 
OUTPUT CONTINUOUSLY 
VARIABLE 0-36 v. 


Fully isolated. Fitted in robust 
metal case with Voltmeter, Am- 
meter, Panel Indicator and chrome 
handles. Input and Output fully 5 
fused. Ideally suited for Lab. or 
Industrial use. £55 plus 40/- p. & c. 
Similar in appearance to above 
illustration. 


sere A 
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Weight "6lb. 
1,000 volts, 


SERVICE TRADING CO 


LIGHT SENSITIVE SWITCHES 
Kit and parts including ORP.12 Cadmium 
Sulphide Photocell. Relay Transistor and 
Circuit. Now supplied with new Siemens 
High Speed Relay for 6 or 12 volt oper- 
ations. Price 25/-, plus 2/6 P. & P. 
ORP 12 and Circuit 10/- post paid. 


220/240 A.C. MAINS MODEL 
incorporates mains transformer rectifier and special 
relay with 3 x 5 amp. mains c/o contacts. Price inc. 
circuit 47/6, plus 2/6 P. & P. 


_ PHOTO ELECTRONIC COUNTER 
Can be set for counts of up to 500 per minute. 210-250 v. 
A.C. powered. Kit of Components, including photo 
cell, high speed non-resettable counter, transformer, 
relay, etc., together with clear circuit diagram, £3/2/6, 
pasa 3/6 P. "& P. With resettable counter, £4/2/6, P. & P. 


LIGHT SOURCE AND PHOTO CELL 


MOUNTING pE pn 


Precision engineered light source r 
with adjustable lens assembly and p) 
ventilated lamp housing to take ~ eee 
MBC bulb. Separate photo cell mounting taimb for 
ORP.12 or similar cell with optic window. Both units 
are tele hole fixing. Price per pair £2/15/0 plus 3/6 
op creas tees aes, comes’ cae fen anes MD OAOD ON 
' UNIVERSAL DEMONSTRATION 
TRANSFORMERS A complete com- 


posite apparatus, 
comprising a robust- 
ly built Transformer 
and electro-magnet 
with removable coils 
and pole pieces, coil 
tapped for 230 v., 
220 v., 110 v., II5 v., 
6, 12, 36, 110 v. 
A.C. These coils are 
also used for 

Complete with all accessories as shown. 


experiments. 
£19 plus 15/- carr. Leaflet on request. 

SS ES SSE GEC EE SEER GENE TRS ee Se ee 
THYRISTOR 400 piv, 5 amp., 14/6 post paid. ` 
THYRISTOR 400 piv, 8 amp., 28/6 post paid. 


AUTO TRANSFORMERS. Step up, step down. 
| 10-200-220-240 v. Fully shrouded. New. 300 watt 
type, £3 each. P. & P. 4/6. 500 watt type, eae each. 
P. & P. 6/6. 1,000 watt type, £5/5/- each. P. & P, 7/6. 


2 SE ES Ee! EER a OE SE | 


230 VOLT A.C. GEARED MOTORS 
Type DI5G 5 r.p.m. I.7Ilb. inch, £2/9/6, P. & P. 3/- 
Type BI6G 80 r.p.m. .26lb. inch, £2/2/-, P. & P. 3/- 
Type DI6G 13 r.p.m. 1.45Ib. inch, £2/17/6. P. & P. 3/-. 


ET SE SCR RS | 


SLIDER RESISTANCES 
200 ohm 1.25 amp. 37/6. P. & P. 3/6. 
5 ohm 10 amp. 37/6. RP. & P. 3/6. 


CEN A A A A D D ee ee ee ee eee 
RESETTABLE HIGH SPEED COUNTERS 


3 figure, 0/999 24 v. D.C. operation (illus- 
trated). Similar, but may be pre-set to 
any number up.to 999 ene to zero. 
Either type 32/6, P. & P A 

4 figure, 1,000 ohm Sii Aiie v. D.C. bierarion, », £3/10]-. 
P. & P. 1/6. 


LATEST HIGH-SPEED MAGNETIC 
COUNTERS (NON-RESETTABLE) 
4 figure, 10 impulses per second. Type 100A, 500 
ohm coil. Piy 100B, 2,300 ohm coil. Either 15/- each, 


plus 1/6 P. & 
ee, ee eee eee ee 


SUPER POWER ALLOY re 
MAGNET 
These fantastic’ex WD magnets 
weighing only 4lbs. will lift well 
over 100 Ibs. Fitted with swivelled 
handle and keeper. Size 4in. 
Xx 3łin. x Ifin. Packed in original 
makers’ cases of eg Price 30/- per 
pair, plus 7/6 P. & P. 
= RER DUREE GE EENE EGS Et ë SUO AN EE 
TRANSISTORISED MORSE OSCILLATOR. Fitted 
2tin. Moving Coil Speaker. Uses type PP3 or equiv. 


9 v. battery. Complete with latest design Morse key. 
22/6, plus 1/6 P. & P. 


ae ee ee ee ee ee ee ee ee 


34R SILICON 
SOLAR CELL 


“igs 4 x .5 volt unit series con- 


ae ses 
aha ead Bu 


nected,’ output up to 2 v. 
at 20 mA, in sunlight, 
30 times the efficiency of 
selenium. As used in power 
Earth ‘Satellites, 39/6. P. & P. l/d. 

= ee DERE SSE G SERR DOER eee BENE SAAR MARIS EKW GEIEN VA 

“SOLAR CELL AND PHOTO-CELL 
EXPERIMENTERS’ GUIDE” 


Teaches the „principles of light sensitive devices and 
their application. 26/+ post paid. 


ALL MAIL ORDERS. ALSO CALLERS AT: 


57 BRIDGMAN ROAD, 


LONDON, W.4. Phone: 995 1560 
Closed Saturdays. 
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Postage and Carriage shown 
below are inland only. For 
Overseas please ask ior 
quotation. 


GENUINE NEW MULLARD 6AM SILICON 
DIODES. Not Rejects or Seconds. 


BYZ13 200 PIV.... 7/- BYZI2 400 PIV.... 8/- 
BYZII 600 PIV.... 9/- BYZI10 800 PIV .... 10/- 
CTR EE SS De meee BEE CSS NE GRY GE ET 
NICKEL CADMIUM BATTERY 
aae h a rie av 7AH. Size: height 
in., wi in. in. eight: a . 13 ° 
Ex-R.A.F. Tested 12/6. P. & P. 3/6 /6. js ee or 


100 WATT POWER RHEOSTATS 


(NEW) Ceramic construction, wind- 
T ing embedded in Vitreous 
$ Enamel, heavy duty brush assembly 
p designed for continuous duty. 
wy AVAILABLE FROM STOCK IN 
— THE FOLLOWING Il VALUES: 
| ohm lOa., 5 ohm 4.7a., 10 ohm 3a., 
25 ohm 2a., 50 ohm 1.44., 100 ohm la., 250 ohm 
7a., 500 ohm 45a., 1,000 ohm 280mA., 1,500 ohm 
230mA., 2,500 ohm .2a. Diameter 3țin. Shaft 
length žin. dia. žin., 27/6. P. & P. 1/6. 
50 WATT |/ A 10/25/50 100/250/500/1, 000/1,500/ 
2,500 ohm, 2I/-, P. 
25 bee 1675/50 i00/25500)1 ,000/1,500/2,500 
ohm, 14/6, P 


VENNER ELECTRIC TIME 
SWITCH 


200-250 v. A.C. 20 amp. contacts twice 
on, twice off, at any manually pre-set 
time. Spring reserve Ar case f power 
cut) fully tested, £3/9/6. P. P. 4/6. 
Or complete in Be EEE metal 
case (illustrated). £3/19/6. Plus 4/6 
P. & P. Can be supplied with solar dial, ° 
on at dusk—off at dawn. Prices as above. 
ON RETR UES EE GE SEN CO NO «ee | 
RADIO ALTIMETER 
This precision Instrument, 
built to highest Ministry 
specification, is based on a 
24 v. D.C. LOW INERTIA 9 
(Integrating) Motor. The 
Motor, fitted with gold brushes and drawing only 800 
microamp at 24 v. D.C. drives two precision pots with 
platinum wipers through close tolerance gear-trains, 
including miniature. slipping clutch, combined with 
two sub-miniature pots for calibrating the electrical 
bridge circuit. The 3in. calibrated dial, with a number 
aperture indicating one rev. per revolution of pointer 
with maximum of 5 revs., gives an effective scale length 
of approx. 30in. Offered at fraction of Manufacturer’s 
price: 32/6, plus 6/- P. & P 


SANWA MULTI RANGE METERS 


Acknowledged throughout the world as the 
ultimate in test meters. 

NEW MODEL U-50D MULTI- 
TESTER, 20,000 O.P.V. MIRROR 
SCALED WITH OVERLOAD PRO- 
TECTION. Ranges: D.C. volts: 100mV., 
0.5 v., 5 v., 250 v., 1,000 v. A.C. volts. 
2.5 v., 10 v., 50 v., 250 v., 1,000 v. D.C. current: 5yA. 
0.5mA.,.5 mA., 50 mA.,250mA. Size: 54 X 34 x Iin. 
Complete with batteries £7 5 0 
and test prods. Ue Post paid. 
Three other models available from stock. Descriptive 
leaflet on request. 

HY CEE CSO RSET MN eS MENON DE GRE OE BEE 


220/240v. A.C. COOLING UNIT 


2,300 r.p.m. 6in. blade size. Smooth 
powerful motor. All metal. construc- 
tion. Continuously rated. Individually 
tested. Offered at fraction of maker’s 
price, £2/15/-. P. & P. 7/6, 


A.C. CONTACTOR 


2 make and 2 break (or 2 c/o) Î5 amp. ets 
contacts. 230/240 v. A.C. operation. 
Brand new. 22/6 plus I/- P. & P. 


5, > 

ae e = 

a a ee a ce cee O 

= : pr ents! v. A. a SOLENOID 

eavy duty type. ppro 3lb. pull. 

17/6 plus 2/6 P. & P 

12/24 v. D.C. SOLENOID 

Approx. 8 oz. push, 8/6 plus 1/6 P. & P. 


From 0-30 seconds (repetitive). Jewelled 


balanced movement. hoe re-set. 
Operates 230 v. A.C. p. c/o micro- 
switch. Brand New 1I7/ plus 2/6 P. & P. 


20 amp. LEVER MICRO SWITCH E 


Brand new lever operated micro switch. 
20 amp. A.C. c/o contacts. Price 4/6 each 
plus 1/6 P. & P. 5 for £l post paid. 


SERVICE TRADING CO. 


SHOWROOMS NOW OPEN 


Many Bargains for the caller. 
AMPLE. PARKING 


¢ We do nct- 
issue a catalogue or list, 


50k 45 TURN PRECISION WIREWOUND CONTROL 


Fly leads. l14x4xğin. made by M.E.C. Ltd. 10/= post paid, 


LATEST TYPE SELENIUM BRIDGE RECTIFIERS 
30 volt 3 amp., I1/-, plus 2/6 P. & P. 
30 volt 5 amp., 16/-, plus. 2/6 P. & P. 


URES FER AEN TIE AL Me US se 
MOVING COIL HE HEADPHONE AND MIKE 
Soft rubber ear-pieces with M/C Mike fitted 5-way 


plug as on No. 19 set. New, in mak king, 16/6, 
plus 3/6 C. & P. oe RMR TS 


Latest type VARLEY M MINIATURE 
RELAY in Transparent Case. 4 c/o 
700 ohm, 15/-. Base 4/-. 2 c/o 700 
ohm coil, Size 3 x 2 X Ilgin. 12/6, 
inc. base. VARLEY TYPE VP4 
(similar to illus.), 5,800 ohm 4 c/o. 
New, 12/6, less base. 

Similar to above. Mfd. by GRUNER 
4 c/o, 2,400 ohm coil. New, 10/s, 
less base. 

TENER EE EE CS A ee E 

230v. A.C. RELAY ie c/o one make by Magnetic Device 

Ltd. 11/6, U.P. & P. i Er ii 

OS ONTSA DENS BEDIA 


UNISELECTOR ¢ SWITCHES 
NEW 4 BANK 25 WAY 
25 ohm coil, 24 v. D.C. operation. « SP a 
£4/17/6, plus 2/6. P. & P. A iY 

8-BANK 25-WAY FULL wines 
24 v. D.C. operation,  £6/10/-, Plus lus 4/- P. P. & P. 


TUNI N ISELECTOR S\ SWITCH ES USED 


75 ohm coil, 24 v. D.C., 6 bank 25 position, 5 non- 
bridging, | bridging wiper. 


6 bank arranged to give 3 bank, 50 positions ex-equip- | 


ment, 35/- each. P. & P. 2/6. 


MINIATURE UNISELECTOR 
LALA SWITCH 


3 banks of II positions, plus 
homing bank. 40 ohm coil. 
i  24-36v.D.C. operation. Carefully 
removed from equipment. and 
tested. 22/6, _ plus 2/6 P. & P. 


INSU LATED TERMINALS 


Available in black, red, white, 
yellow, blue and green. New 
17/- per doz. P. & P. 2/-. 


CONDENSERS 
New at a fraction of maker’s price. 
2,500 mfd. 100 v... 12/6 4,000 mfd. 25 v... 10/- 


10,000 mfd. 35 v... 15/- 4,000 mfd. 50 v... 15/— 
CS TS TE Wa A A IY TOT | RARER 
DRY REED SWITCHES 
New special offer of Dry Reed Switches, + amp. contact, 
It x Ifin., 4 for 10/-, post paid. 
ES WE BE EENS 


AIR BLOWER 


Highly efficient blower unit 
fitted with totally enclosed 
200/250 v. A.C. cycles. 
goh.p. motor, producing 2,800 
r.p.m. outlet 24 X I4, used, but 


in first class condition and 
tested. Price £3/I15/-. P. & P. 
7/6. 


VAN DE GRAAF ELECTROSTATIC 
GENERATOR, fitted with motor drive for 
230 v. A.C. giving a potential of approx. 
50,000 volts. Supplied absolutely complete 
including accessories for carrying out a 
number of interesting experiments, and full 
instructions, This instrument is 
completely safe, and ideally suited 
for School demonstrations. ` Price 
£7/7/-, plus 4/- P. & P. L’t. on req. 


L.T. TRANSFORMERS 


All primaries 220-240 volts. 


Type No. Sec. Taps Price Carr. 
| 30, 32, 34, 36 v. at 5 amps. ........ £4 5 0 6/- 
2 30, 40, 50 v. at Stamps. 6 ois cccccass £6 5 0 6/6 
3 10, I7, I8 v. at lO amps. .......... £410 0 4/6 
4 6, 12 v.at20amps. So ik ccm cwes £5 17 6 6/6 
5 17, 18, 20 v. at 20 amps. 2.26000 00% £612 6 6/6 
6 6, 12, 20'v. at 20 amps. oa... ces vcce £6 5 0 7/6 
7 24v:at 10 amps. echinacea ciesc ce de £415 0 5/6 
8 4, 6, 24,32 v.at I2 amps. ........ £610 0 6/6 


SS A A a ey eS Bey SA OSO EE 


S.T.C. SILICON POWER RECTIFIERS 
RS300 Series. All types 1.5 amp. wire ended. 

RS310, 100 v. P.I.V. 4/-. RS350, 500 v. P.I.V. 8/= 
RS330, 300 v. P.I.V. 6/-. RS360, 600 v. P.I.V. 9/= 
RS340, 400 v. P.I.V. 7/-. RS380,..800 v. P.I.V. 10/- 
4 can be used to make 3 amp. bridge. Not Seconds. 
Brand New Stock. Post paid.. 


PERSONAL CALLERS ONLY 


ee a 
9 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 
Tel.: GER 0576 
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% Bidirectional output to Ł of 1% 


STOCKISTS 


t 
MULTIMINOR MK. IV 


REPAIR SERVICE 
7-14 DAYS 
We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 


Release notes and certifi- 
cates of accuracy on request. 


MODEL 8 MK. III 


Suppliers of Elliott, Cambridge and Pye instruments 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 


Tel.: O1-692 2689 
E.1.D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT 


WW—095 FOR FURTHER DETAILS 


TACHOMETERS 


¥%& High linear output 
% Low driving torque 


tolerance 
% Brush life 100,000 hrs. or 10 years fied Sa 740 

continuous operation : 
* pera re compensated : 
x Ideal as speed transducers ; 


Send for full details of these and other electronics pro- 
ducts including speed control, speed indicators, etc., to: 


NECO ELECTRONICS (EUROPE) LTD 


WALTON RD., EASTERN RD., LONDON OFFICE: NORTH ST., 
COSHAM, HANTS. CLAPHAM, LONDON, S.W.4 
COSHAM 71711/5 TEL: 01-622 0141/3 & 3211/5 


WW—096 FOR FURTHER DETAILS 


W.H.M. 


WOW AND 
FLUTTER METER 


Suitable for tape, disc 
or film; audio, data or 
video reccerders. Faci- 


litates doppler investi- 
gation in loudspeaker 


systems. Favourably 
reviewed in the trade 
press. Available to B.S.I. 
or D.I.N. standards and 
for various mains volt- 
ages. Fully guaranteed 
Price £51 net. (UK) 


35 VILLIERS ROAD, WATFORD, HERTS. 


WW—097 FOR FURTHER DETAILS 


All overseas enquiries & orders please address to: 


COLOMOR (ELECTRONICS) LTD. 


170 Goldhawk Rd., London, W.12. 


Tel. (01) 743 0899 


BOONTON STANDARD 
SIGNAL GENERATOR 
MODEL 80. Frequency 2- 
400 Mc/s. in 6 ranges. AM., 
400 and 1,000 c/s. and exter- 
nal modulation. Provision for 
pulse modulation. Piston 
type attenuator 0.lu-100 mV 
separate meter for modu- 
lation level and carrier level. 
Precision flywheel tuning. 
117 v. A.C. input. With in- 
struction manual, £95. Car- 
riage 30/-. 


MARCONI SIGNAL GENERA- 
TOR TYPE TF 144G. 85 kc/s.-25 Mc/s. 
Excellent laboratory tested condition, 
with all necessary accessories with in- 
struction manual, £45. P. & P. 1I5/-. 


BC 221 FREQUENCY METERS. 
125-20,000_ kc/s. Accuracy 0.01%. 
Complete with individual Calibration 
book. In brand new condition with 
headphones and instruction book. 
£45. P. & P. 20/-. Mains P.S.U. for 
above, £11/10/-. Carriage 5/-. Stabilised 
PSU for above £16 Carriage 5/-. 


MARCONI SIGNAL GENERA- 
TOR TF 801/A/I. 10-300 Mc/s. 
in 4 bands. Internal at 400 c/s. | kc/s. 
External 50 c/s to 10 kc/s. Output 
0-100 db below 200 mV from 75 ohms 
source. £85. P. & P. 20/-, including 
necessary connectors, plugs, and in- 
struction manual. 


SIGNAL GENERATOR TYPE TS 
418. Signal frequency 400-1,000 Mc/s. 
direct calibration. Pulse rate 40-400 c 
(XI or X10), pulse delay variable, less 
than 3usec. to more than 300usec. 
Pulse width variable less than lusec. to 
more than lOusec. Polarity—internal 
or external sources, positive or nega- 
tive pulses. AM & CW. Output 
attenuator 0.2uV to 200mV continu- 
ously variable. In fully tested condition, 
£150. Carriage paid. 


ENGLISH ELECTRIC INSULA- 
10kV D.C. with 
amplifier. £35. 
P. & P. 15/-. 

Variable Condenser 200pF., 1,000 v. 
12/6. P. & P. 5/-. 


PRECISION VHF FREQUENCY 
METER TYPE 183. 20-300 Mc/s with 
accuracy 0.039% and 300-1,000 Mc/s 
with accuracy 0.3%. Additional band 
on harmonics 5.0-6.25 Mc/s with ac- 
curacy + —2x 10-4. Incorporating 
calibrating quartz 100 kc/s + —5x 
10-5 120/220 v. A.C. mains. £85. 
Carriage £2. 


PHASE MONITOR ME-63/U. Man- 
ufactured recently by Control Elec- 
tronics Inc. Measures directly and dis- 
plays on a panel meter the phase angle 
between two applied audio frequency 
signals within the range from 20- 
20,000 c.p.s. to an accuracy of + 1.0°. 
Input signals can be sinusoidal or non- 
sinusoidal between 2 and 30 v. peak. In 
excellent condition together with hand- 
book and necessary connector. £45. 
Carriage 30/-. 


AIRMEC FREQUENCY STAND- 
ARD METER TYPE 76i. 10c, 100c, 
lOkc, 100kc, IMc. £80. Carriage 30/-. 


COSSOR OSCILLOSCOPE TYPE 
1049. £45. Carriage 30/-. 


MINIATURE PLUG-IN MOVING 
COIL RELAYS. Windings: 110 ohm 
.2mA and 47 ohms .45mA. Works like 
a moving coil meter, deflection of the 
coil causing the make and brake of the 
relay contacts. Ultra sensitive, ideal 
for transistor circuits, etc. The different 
energising currents enable two sepa- 
rate functions to be carried out by the 
one relay. Complete with base 13/6. 
Post and Packing 2/-. 


BOONTON “Q” METER TYPE 


160A. Frequency range 50 kc/s to 
50 mc/s. “ Q” range 0-250 with mul- 
tiplier of 2.5. Main tuning capacitor 
30-500pF with separate + 3pF inter- 
polating capacitor. Power supply 
220/250vAC, £75. Carriage 30/-. 


AVO VALVE TESTER MODEL 3. 
Measurement of mutual conductance 
0-I00mA/V in four ranges. Screen 
0-300v., panelled 0-400v., grid 0/-100v, 
Filament 0/126v, Insulation 0/!0m 
ohms. Rectifying valves and signa! 
diodes can be tested under load con- 
ditions, short circuiting of electrodes 
and cathode insulation can also be 


measured. Complete with data book $ 


@ £45. Carriage 30/-. 


SOLARTRON OSCILLOSCOPE 
TYPE CD 643.2. 
Screen diameter 5in., Band width 
DCI2 mc/s, Rise time approx. 30mu 
sec. Sensitivity approx. 100 mv/cm— 
65 v/cm with XI, X10, X100 multiplica- 
tion and fine expansion control. Con- 
trolled bright-up. Z modulation. 
£130. Carriage 40/-. 


MUIRHEAD - WIGAN DECADE 
OSCILLATOR D650B. Frequency 
l-Il11, 100 c/s in two ranges con- 
tinuously variable above 2 c/s. Accuracy 
+ 0.2% or 0.5% or 0.5 c/s whichever 
is greater. Hourly stability + 0.02% 
Maximum output 2w into 6,000/8,000 
ohms (110/120v.) above 20 c/s. 50 mW 
into 6,000/8,000 ohms below 20 c/s. 
£55. Carriage 30/-. 


AIRMAC TYPE 726 AUDIO FRE- 
QUENCY METERS. A very accurate, 
compact instrument for measuring and 
checking audio frequencies which are 
read off directly on a 100uUA 6in. meter 
in the range 0-20 kc/s in three ranges. 
A built-in oscillator enables the instru- 
ment to be callibrated when the 
accuracy is then 1% of FSD. The 
instrument may be used as a tacho- 
meter (up to 12,000 r.p.m.) in conjunc- 
tion with photocell equipment for 
measuring the speed of rotation 
apparatus. £30. Carriage 30/-. 


TEST SET RADIO CTS-3/PRC. 
Portable test set for complete measure- 
ment of performance of FM trans- 
mitters and Receivers measuring 
battery voltages on and off load, IF 
limiter, alignments AFC, transmitters 
and RF output. Can be adapted for 
use with transmitters other than the 
one for which this set was originally 
designed. Brand new including con- 
necting cables and spare valves. 
£6/10/-. Carriage 7/6. 


END OF RANGE: MARCONI 
VALUE VOLT METER. Type 
T.F.428. 10 gns. Carriage 10/-. 


SIGNAL GENERATOR. Type 
C.T.53. £10. Carriage 15/-. 


MARCONI SIGNAL GENERA- 
TOR. AF/AM/995/A/2. £115. 
Carriage paid. 


P. C. RADIO LTD. 


170 GOLDHAWK ROAD, W.12 
SHEpherd’s Bush 4946 


Wireless World, July 1968 


Laboratory type. } 


FW4/500 PL81 8/- TP25 5/- VLS631 85/- 3A146J 55/- 6AK8 6/5 6F7 6/- 6SQ7GT 6/- 
6/- | PL82 8g/- TT1l 3/- VP23 2/6 3A167M 6AL5 3/- 6F8GB/- 6887 Q/- 
FWw4/800 PL83 6/9 TT15 35/- VP133 9/- 55/- 6AL5W 7/- 6F12 = 4/- 6V6G 3/6 
10/- PL84 7/8 TTR31 45/- VR99 7/6 3B7 5/- 6AM5 2/6 6F13 5- 6V6GT 7/6 
G/371K PL500 15/6 TZ40 40/- VR105/30 3B24 14/- 6AM6 38/- 6F17—s B/- 6v6M_ 8- 
57/6 PX4 14/- TZO502 4/- l- 3D6 3/- 6AQ5 5/6 6F32 3/- 6X4 4/- 
| curva, | py “oe | rane ae | YEP. | Saa Sar | sage” Bc | casa Ma | Soar Sk 
- _ i 6 — jee i 
- | pyso 15/6 | U18  6/- | vus9 7/- | 3Q5GT 6/- | 6AS7G 14/- | 6H6GT 1/9 | 6Y6G 8/- THE VALVE WITH A 
G50/2G 5/- PY81 6/3 U25 13- Wl1ls 8/- 384 5/9 6AT6 4/6 6H6M 3- 6-30L2 14/3 GUARANTEE 
AC/HL 6/- aol a uae pron Ais ue a W119 e- 3V4 eje 6AU6 6/9 6J4WA 12/- et 
AL60 5/- 5 - Y83 27 l- X65 - 4D1 J- 6AX4 J- 6J5 7/- 7 - 
AR8 5- ECC81 4/- GM4 45/- | PY800 10/8 U52 4/6 X66 7/6 5A173G 5/- 6B7 5/6 6J5G 2/6 7C5 12/6 
ARP3 3/- ECC82 4/3 GTE175M PY801 10/3 U81 8/- X76M 7/- 5A174G 5/- 6B4G 15/- 6J6 3/6 706 6/- 
ARP12 3/6 ECC83 6/8 12/- QQV03-10 U191 12/6 X118 8/- 5B251M40/- 6B8G 2/6 6J6W 6- 707 6/- 30FL12 19/6 1625 6/5 
ARTP1 6/- ECC84 6/- GU50 28/- 27/6 U404 6/- X145 8- 5B252M35/- 6BA6 4/6 6J7G 5- 7F8W 12/6 30FL13 9/3 1629 4/ 
Ayer ama | Ecos 7- | azsa ine | OOV Ss- | Uawosoge | ye a | SBm. | epee ‘gs | exeor ec | rar 3E | Soris Ina | 40430 a8- 
AZ31 10/6 = - UABC80 6/- Y65 l- 5B/255M 6BE6 /3 6K6GT 8/- - = 
BD78 ry ECC91 4/- H30 3/6 QQVO6-40A |. UAF42 10/6 Z800U 20/- 35/- 6BJ6 8/6 6K7 6/- 7V7 5/- 30L17 17/3 4313C 20/7 
BL63 10/- ECC189 9/9 HL2 4/- 100/- UBC41 8/- Z801U 20/- 5R4GY 9/- 6BJ7 7- 6K7GQ/- 7Y4 9/3 30P12 13/- 5676 10/7 
BT35 15/- ECF80 7/6 HL2K 2/6 QS150-15 UBF80 7/6 Z900T 12/- 5T4 7J- 6BQ7A 4- 6K7GT 4/9 7Z4 4/6 30P19 12/3 5678 10/7 
BT45 150/- Nore Epa aus 7/6 UCC85 7/6 1B22 30/- 5U4G 4/6 6BR7 9- 6K8G 4- pe, e- Hee oP pay i 
BT83 35/- = = OF - = 
me ie aona ee | HYVES 0- TRANSISTORS, ZENER DIODES, ETC. e bee ae | meee ae 
CV315 ECH83 8/6 | KT8C 22/- OA5 3/- oc29 15/- 2N585 7/6 AF118 10/- CRS1/20 9/6 JK9A 22/6 12A6 3/6 35L6GT 7/- 6060 5/8 
fnatched ECL80 6/9 KT63 4- OA10 3/- oc35 10/- 2N1040 20/- AF124 7/6 CRS1/30 JK10A 15/- 12AT6 5/3 35T 17/6 6064 77 
pairs) 120/- ECL82 6/9 KT66 18/6 0A47 2/6 0C41 6- 2N1090 7/6 AF125 6/6 |- JK10B 15/- 12AT7 4j- 35W4 5- 6065 8/7 
CV315 ECL83 10/9 KT67 45/- 0A70 2J- OC44 4l- 2N1091 9/6 AF126 6j- CRS1/35 JK11A 12/6 12AT7WA 35Z3 11/3 6080 22/7 
(single) 50/- ECL86 9/8 KT71 7/6 OA79 2/6 O0C45 3/6 2N1306 7/6 AF127 6/- 1 JK19A 22/6 6/6 35Z4GT 7/6 6146 28/- 
CY31 7/6 EF36 3/6 KT76 7- OA8l 2j- OC70 4- 2N1307 7/6 AF139 10/- CRS1/40 JK20A 17/6 12ZAU7 4/3 85Z5GT 6/- 8013A. 25/- 
Dl 3/3 EF37A_ 8/- KT88 27/- 0A90 2- oc71l 3- 28303 10/- AF178 12/6 12 JK21A 12/6 12AV6 6/3 37 4/- 8020 15/- 
D77 3/- EF39 6/- KTZ63 7/- 0A200 2/6 0072 5- AC107 10/- AFY19 22/6 CRS83/05 JK100B15/- 12AX7 6/8 38 4/- 9001 = 8/- 
DA100 £6 EF40 9/3 L63 6/- OA202 3/6 0C73 6- AC126 6/6 | ASY26 6/6 - MAT100 7/9 12AY7 10/6 42 5/- 9002 4/6 
DAF96 6/- EF41 10/- MH4 5- OA210 7/6 oc76 5- AC127 7/6 ASY28 6/6 CRS3/20 MAT101 8/6 12BA6 6/3 50CD6G81/6 9003 8/- 
DD41 4/- EF50 4/6 MH41 8/- OA211 9/6 OC81D 3/- AC128 6/6 | ASZ21 12/6 10/- MPF10211/- 12BE6 5/9 50L6GT 8/6 9004 2/6 
DET20 2/- EF80 5/3 MHLD6 7/6 0AZ20011/- oc82 5B /=- AC176 7/6 ASZ23 30/- CRS3/30 MPF103 9/6 12BH7 3/6 57 6/- 9006 2/6 
DET25 10/- EF85 7/6 ML6 6- 0AZ20110/- OC139 7/6 ACY17 8/6 AU101 80/- 11/6 MPF10410/- 12C8 3/- 58 6/- C.R. Tubes 
DF91 3 EF86 6/9 N34 8/- OAZ202 to OC169 5/- ACY18 5/6 BC107 6/- CRS3/40 HPF10510/6 12El 17/- 59 6/- E4504/B/16 
ae ae EF89 6/9 N78 15/- OAZ206 8/6 0C170 5/- ACY19 6/6 BFY51 5/- 12/6 MASS08AF 12H6 3/- 75 5/6 70/- 
DF96 ve EF91 3/- OA2 6/6 OAZ207 9/6 00200 7/6 ACY20 5/- BFY53 5/6 CS4B 25/- 12/6 12J7GT 6/6 76 5/- 093 75/- 
DKO sa EF92 2/6 OB2 6/9 0AZ208 to OC201 10/- ACY21 6/- BSY25 4/- GET102 6/- SX645 15/- 12K7GT 5/- 77 6/6 VCR97 32/6 
DEG os EF95 5/9 OB3 7/- 0AZ213 6/6 OC202 12/6 ACY22 3/6 BSY27 6/6 GET103 4/6 XS101 15/- 12K8M 8/- 78 5/- VCR139A 
DLES Zi EF183 7/- OC3 6/- 0AZ223 to 0C203 10/6 ACY28 4/6 BSY28 5/- GET105 8/6 % Range 12Q7GT 5/- 80 5/6 30/- 
DLO rls EF184 6/- OD3 6- 0AZ22510/— 0C204 17/6 AD140 16/- BSY51 7/6 | GETII 9/- Zener diodes 128C7 4/- 81 9/- VCR51750/- 
DL93 a- EH90 7/6 OZ4A 5- OC16 15/- 0C205 12/6 AD149 16/- BYZ10 12/- | GET115 9/- 3/6 ea. 128G7 4/6 83 10/- VCR517B 
DLO a6 EL31 15/- P41 4/- 0C22 10/- 00206 17/6 AEY11 15/- BYZ11 10/6 GET116 8/6 Z2A range 128H7 3/- 84 5/- 55/- 
DLI  8/- EL32 3/9 PABC80 8/- OC23 12/6 IN21 3/6 AEY12 12/6 BYZ12 10/- GET872 6/- 7/6 ea 128J7 4/- 852A $8/- VCR517C 
DLS10 9/6 EL34 = 11/- PC86 10/3 OC24 = 15/- IN21B 5/- AF102 18/- BYZ13 6/- GET880 9/- ZL range 128K7 5/6 282A £5 45/- 
DY86 6/9 EL35 5/- PC88 9/9 OC25 7/6 IN25 12/- | AF114 6/6 BYZ15 20/- GEX54 2/6 5/— ea. 128L7GT7/- 307A 5/6 3EG1 40/- 
DY87 7- EL38 17/6 PC97 8- oc26 6- IN43 4- AF115 6/- BYZI16 15/- GJ6M 4/6 | ZS range 125N7GT6/6 313C 25/- 2FP7 25/- 
K ae! ELAI 8 20900 a OC28 . 12/6 IN70 4- AF116 6/6 CRS1/10 5/- GT43 5- 7/6 ea. 128R7 6- ie ca reeks aa 
E88CC 8/- EL50 8/- PCC89 11/6 QS95/10 5/- UCF80 9/6 1G5GT 6/- 5V4G 7/6 6BR8 5- 6K8GT 7/3 13D1 4- 393A 27/6 5FP7 26/7 
E90CC 10/- EL81 7/- | PCC18910/6 QS1200 10/- UCH42 9/3 1D8GT 6/- 5X4G 8/6 6BW7 11/6 | 6K25G 24/- 13D5 5/6 446 8/- Photo Tubes 
E92CC_ 5/- EL84 4/9 PCF80 7/- QS1202 8/- UCH81 6/9 1G6GT 6/- 5Y3GT 5/9 6C4 3/6 6L5G 6/- 1487 17/3 703A 30/- GS16 12/6 
E180CC _7/- EL85 8/6 PCF82 6/3 QV04/7 8/- UCL82 8/3 114 2/6 5Y3WGTB 6C5G 2/6 6L6GA 9/- 19AQ5 5/9 705A 20/- 931A 62/6 
E182CC 18/- EL91 2/6 PCF84 9/3 QQZ04-15 UCL83 10/6 1LA6 6/- 9/- 6C5GT 6/- 6L6G 6/9 19E2 15/- 715B 50/- 6097C 350/- 
E1148 2/6 EL95 5/9 PCF86 9/3 57/6 UF41 10/6 1LC6 7- 5Z4G 7/7 6C6 4/- 6L7G 4- 19G3  40/- 717A 8/- Special Vlvs. 
E2134 8/- EL360 18/- PCF801 9/6 R10 17/6 UF89 6/9 1LH4 4- 6AB7 4j- 6C8G 6/6 6L34 3- 1966 15/- 803 22/6 ACT6 £8 
EA50 1- EM31 5/- PCF802 10/3 RG1-240A UL41 9/9 1R5 6/- 6AC7 3- 6C21 80/- 6N7G 5/9 19H4 65/- 807 9/- ACT9 £16 
EABC80 7/6 EM80 8/- PCF805 12/6 28/- UL84 7- 184 5/- 6AG5 2/6 6CH6 7- 6P25 19/6 20A1 35/- 808 8/- CV1031 70/- 
EAC91 3/- EM81 8/- PCF806 14/6 SP61 3/8 UU5 . 7- 185 4/6 6AG7 6/- 6CL6 = 9/- 687 7/- 20P4 22/- 83  75/- CV2339 £20 
EAF42 9/3 M84 8/3 PCF808 14/6 STV280/46 UY21 10/6 1T4 3/- 6AH6 11/6 6CW4 13/9 6SA7—s 7- 25L6GR¥ 7/3 8&5 = 85/- K301 £4 
EB91 2/- EM87 11/- PCL81 10/3 24/- UY41 7/6 2A3 5/- 6AJ7 3- 6D6 3/- 6SA7GT 6/6 25Y5 6/- 829B 50/- KRN2A70/— 
EBC33 8/- EN92 5/- PCL82 8/- ST'V280/80 UY85 5/9 | 2D21l 4/9 6AK5 5- 6F23 18/- 6SC7 7- 25Z4G 9/3 832A 45/- 1B24 25/- 
EBC41 9/9 ESU74 80/- PCL83 9/6 90/- V246A/1K 3A4 4/- 6AK6 6/- 6F5GT 8/- 6SC7GT 5/- 2525 7/6 843 5/- 2322 £2/10/- 
EBC81 5/9 EY51 8/- PCL84 8/- 5 190/- 3A108A 35/- 6AK7 6/- 6F6G 4- 68G7 7- 25Z6GT 9/6 866A 16/- WL417A 
EBF80 7/6 EY86 7/3 PCL85 9/8 | SU2150A i . 68$J7 B/- 28D7 6- 884 10- 30/- 
EBF83 8/6 | EY9 2/6 | PCL86 9/3 | dipi | | MANY OTHERS IN STOOK include Cathode | 68J7GT 6/6 | 30C15 15/6 | 954 4/6 | 3J/92/E 
EBF89 7/9 EZ40 8/- PF L200 0/- Ray Tubes and Special Valves. U.K. P. & P. up 68J7Y 6/6 30C17 15/6 955 2/6 £37/10/- 
EC53 12/6 EZ41 $8/- 14/6 TDO4-20 to 10/- 1/-; to £1 2/-, over £1 2/- in £, over £3 post 68K7 7J- 30C18 16/- 956 2/- 714AY £4 
EC70 = 4/- EZ80 5/9 PL36 9/9 70/- free.” C.O.D. 4/- extra. 6SL7GT 5/6 30F5 16/- 957 5/- 725A 
EC90 = 4/- EZ81 5/8 PL38 18/8 TP22 5/- pre apd i 6SN7GT 4/6 30FL1 17/3 958A 4- £7/10/- 


D.C. MOVING COIL METERS 
50uA. 2in. round proj. 25/- 
200uA. 2in. round panel, sealed calibro-30 22/6 


oer er eee ee eee ee ee 


750-0-750 wA. 2in. round plug-in ........ 20/- 
I mA. 24in. square panel .............. 30/- 
I mA. 2in. round panel sealed .......... 27/6 
5 mA. 2in. round clip-fix panel or proj. 20/- 
5-0-5 mA. I4in. round panel ............ 17/6 
10-0-10 mA. 24in. round panel .......... 17/6 
0-30 mA. 24in. round panel ............ 17/6 
50mA. 23in. sq. panel ..............006- 25/- 
75 mA. 2łin. plugin ww wee ee eee eee ewes 14/- 
100 mA. Sin, proj. Kec ce es ce wiee veces os 17/6 
100 mA. lin. round panel .............. 17/6 
100 mA. 24in. round panel .............. 19/- 
250 mA. 2in. round panel .............. 20/- 
2 amp. 2in. round panel .............. 22/6 
5-0-5 amp. 2tin. round panel ............ 25/- 
8 amp. 2tin. round panel .............. 25/- 
25 amp. 34in. round proj. ..........-66- 27/6 
50 amp. 24in. round panel .............. 27/6 
0-1.5 V & 0-150 V 3 terminals round panel 27/6 
20 VDC 2in. square panel .............. 19/- 
80VDC 23in. round panel .............. 22/- 
100 V 4in. round panel ................ 25/- 
150 VDC 4in. round panel .............. 25/- 
1.5 KV with res. 2in. round panel ........ 27/6 
0-1500 v. 24in. elects. plug in, round panel 30/- 
R.F. METERS. 
300 mA. 2in. clip fix.19/-. 300 mA. 2¢4in. 

OE asa panwbhglee ape ewe eis ee Rese ee 27/6 
MOVING IRON METERS 
I5 VAC 2tin. round panel .............. 27/6 
500 VAC 24in. round clip fix ............ 25/- 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
01-743 4946 


Open 9-12.30, 1.30-5.30 p.m. except Thursday 9-1 p.m. 
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LABORATORY TYPE VOLT - 
METERS. 160 v. A.C./D.C. 8in. mirror 
scale in wooden boxes, 9tin. x 8łin. 
x 34in. with carrying handle, brand new 
32/-. P. & P. 3/-. 


MINIATURE METERS. General 
Electric lin. round flush, clip mounted: 
| mA D.C., 22/6 
25 mA D.C., 20/-. P. & P. 
65 mA. D.C., 18/-. 3/-. 
150 mA. D.C., 15/-. 


“S” METER FOR H.R.O. RE- 
CEIVERS. Brand new, £2/10/-. Carriage 
paid U.K. 


SUB - MINIATURE “PENNY 
SIZE” METERS.. lin. round, flush 
ring nut mounted 500uA FSD, cali- 
brated 0-1 mA. 20/-. P. & P. 3/-. 


COMPLETE V.F.O. UNIT from 
TX53. Freq. range in 4 switched bands, 
from 1.2-17.5 Mc/s. Two V.T. 50Is as 
oscillator and buffer. 807 as driver, 
two 5130s as voltage stabilizers. Output 
sufficient to drive two 813s in parallel. 
Slow motion drive directly calibrated in 
Mc/s. Provision for crystal control, 
metering of buffer and driver stage. 
Power requirements 400 v. and 6.3 v. 
D.C. Can also be used as low power 
transmitter. In excellent condition 
with valves and circuit diagram. 
£5/19/6.P. & P. 15/-. 


CRI50 RECEIVER, 2 Mc/s-60 Mc/s.. 
with specially built PSU for mains, 
£49/10/-. 


SPARES FOR AR.88D. RECEIVERS. 
Ask for your needs from our huge 
selection. 


VARIOMETER for No. 19 sets, 17/6. 
P. & P. 3/-. 


ALLTEST & COMMUNICATION EQUIP- 
MENT has been thoroughly prepared in our 
Laboratories by fully qualified Electronic 


Engineers. 


TELEPHONE HANDSETS. Stan- 
dard G.P.O. type; new 12/-. P. & P. 2/-. 


INSET MICROPHONE for tele- 
phone. handset, 2/6. P. & P. 2/-. 


LIGHTWEIGHT, LOW RESIST- 
ANCE, HEADPHONES. Type H.S. 
33. Largely used by pilots. Brand new. 
27/6. P. & P. 3/-. 


FIELD TELEPHONES TYPE “F” 
Housed in portable wooden cases. 
Excellent for communication in- and 
out-doors for up to 10 miles. For pair 
including batteries and l/6th mile field 
cable on drum. Completely new, 
rial Slightly used, £5/10/-. Carriage 


FIELD TELEPHONES TYPE “L” 
As above but in portable metal cases. 
Per pair including batteries and 1/6th 
mile field cable on drum. £4/10/-. 
Carriage 10/-. 

FIELD 10 LINE MAGNETO TELE- 
PHONE SWITCHBOARD (YA- 
6733). Withstanding all climatic 
conditions. Price on application. 


HARNESS &“A” “B” control units, 
junction boxes, headphones, micro- 
phones, etc. 


29/41FT. AERIALS each consisting of 
ten 3ft., gin. dia. tubular screw-in 
sections. IIft. (6-saction) whip aerial 
with adaptor to fit the 7in. rod, insu- 
lated base, stay plate and stay assemblies 
pegs, reamer, hammer, etc. Absolutely 
brand new and complete ready to erect, 
in canvas bag, £3/9/6. P. & P. 10/6. 
80W I5V PETROL GENERATOR 
(CHARGING SET). Very compact. 
New £15. Carriage 15/-. 

1260W 35V CHARGING SET. Com- 
plete with switchboard. New £45. 
Carriage 40/-. 


HAMMERLUND SP 600. (One 
only left.) £110 including Carriage. 


DESK TELEPHONES WITH 
DIALS. Black, Red or Ivory, £5/10/- per 
pair, carriage 7/6. 

L.T. SUPPLY UNIT RECTIFIER 
No. 19. Consists of two separate 12V 
DC circuits each rated at 3 amp, which 
may be used independently, giving two 
separate outputs of I2V at 3 amps, 
connected in parallel giving 12V 6 amps 
or connected in series giving 24V at 
3 amps. Ideal for battery charging, 
DC power supply, etc. 100/250V AC 
input. Brand new, complete with con- 
nectors. £6/19/-. Carriage 9/-. 


FOR EXPORT ONLY 
Installation Kits for ClI1/R210 Sets 


53 TRANSMITTER made up to “as 
new ” standard. All spares available. 


COLLINS TCS. Complete installa- 
tions and spare parts. 


FIELD TELEPHONE SETS TYPE 
“J” YA 7815. Portable. Ideal for 
tropical climates. 


R.C.A. TRANSMITTER TYPE ET 
4336. 2-20 Mc/s., complete with M.O., 
Cryst. mult. and speech ampl. 
Fully tested and guaranteed. All spares 
available. 


BC 610E TRANS- 


& BC 6101 


MITTERS. Complete with speech | 


amplifier BC 614E. Aerial tuning unit 
BC 939A, exciter units, tank coils, etc. 
Fully tested and guaranteed. All spares 
available. 

No. 19 HIGH POWER SETS. 
By introducing RF Amplifier the output 
increased to 25 watts. Complete instal- 
lations supplied. 


All overseas enquiries & orders please address to: 


LECTRONICS 
COLOMOR ("9% 
170 Goldhawk Rd., London, W.12 


Tel. (01) 743 0899 


BUSINESS HOURS 


79 


80 


TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 


123 PARCHMORE ROAD, THORNTON HEATH, SURREY 
01.563.2261 CR4.8LZ EST. 1933 
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PROBLEMS SOLVE 


LARGE OR SMALL QUANTITIES 
TRADE ENQUIRIES WELCOMED 


leet ttt itt iti ii iti iti i ttt ti iTitiiii titi ii TTT tit ttt yt 
Pe errr errr ttt rrr 4 


d 


BY 
NYLON SCREWS, NUTS, ETC. 
THEY DO NOT WORK LOOSE : NOR CORRODE : NOR ARC 


NOR REQUIRE PLATING 


GRICE & YOUNG LID. 


CHRISTCHURCH ° HANTS. 
Tel: 636.637. 616 


SAMPLES ON REQUEST 


PRECISION ENGINEERS 
EST. 1933 
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ILIFFE 
BOOKS 


STEREO HANDBOOK 


A Philips Paperback 
by G. W. SCHANZ 


In recent years stereophony has found a continuously expanding 
field of application and is now always considered in close relation to 
methods of recording, reproducing, and transmitting sound. It is 
therefore essential that those involved professionally or otherwise 
should gain an understanding of the subject. Although there is no 
shortage of literature dealing with this matter, the present paperback 
on stereophony is intended only to give a brief survey, to facilitate 
understanding and, last but not least, to give useful. directions for the 
appropriate testing of stereo reproduction equipment. This book has 
been designed expressly to give an explanation of the most important 
principles to a circle of readers consisting mainly of technicians and 
stereo enthusiasts. 


121pp. illustrated. 16s. net, 8d. postage. 


obtainable from leading booksellers or direct from 


ILIFFE BOOKS LTD. 
42 RUSSELL SQUARE, LONDON, W.C.I 
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R.S.T,. VALVE MAIL ORDER Co. 
16A WELLFIELD ROAD, STREATHAM, S.W.16 | 


A61 7/9 
AZ31 9/6 
C1C 20/~ 
CBL31 15/- 
CCH35 21/- 


CY30 16/8 


DAF91 4/- 
DAF96 6/9 
DCC90 7/- 


DLS10 12/6 
DLS16 30/- 
DLS19 30/- 


| DY86 6/- 


DY87 6/- 
E88CC 12/- 
E180F 17/6 
E182CC22/6 
EABC80 


7/- 
EAF42 10/- 
EB91 
EBC33 
EBC41 
EBC90 
EBF80 
EBF83 
EBF89 6/6 
EBL21 11/- 


EBL31 27/6 
ECLL800 


30/- 
ECC33 15/- 
ECC40 9/6 
ECC81 3/9 
ECC82 4/9 
ECC83 6/3 
ECC85 5/- 
ECC88 7/- 
ECF80 6/6 
ECF82 7/- 
ECH35 11/- 
ECH42 11/- 
ECH81 5/9 
ECH83 8/6 


7 ECL80 7/- 


ECL82 7/- 
ECL83 10/8 


| 
EF183 6/6 
EF184 6/6 
EF804 21/- 
EFP60 10/- 


EL820 6/- 
EL821 6/- 
EL822 16/- 
ELL80 20/- 


KT61 12/6 
KT66 17/6 
KT67 45/- 
KT81 15/- 


(GEC) 35/- 
KT88 27/6 
KTW6110/- 


9/6 
PCC84 6/3 
PCC89 11/- 
PCC189 11/6 
PCF80 7/- 
PCF86 9/- 
PCF80110/- 
PCF802 

10/- 
PCF80613/6 
PCL82 7/9 
PCL83 9/3 
PCL84 7/9 
PCL85 9/3 
PCL86 9/- 
PENB420/- 
PEN45DD 


I 
PFL200 
1 


PL36 10/- 


/ 

PY800 10/- 

PY801 10/- 

PZ30 10/- 
QQV 02/6 

45/- 
QANI 


QQY 03/20 


| QQV06/40 
90/- 


QQV5/10 í 
70 


Q870/20 5/6 
QS75/20 5/6 
QS75/60 


20/- 
Q883/3 7/3 
QS92/10 4/- 
QS895/10 5/6 
QS10/45 


Q8150/158/— 
Q8150/30 


QS150/36 


QS150/45 


QS150/80 
20/6 


QS1209 7/3 
QY03-12 
10/- 
QV04-7 12/6 
QV05-25 7/- 


8130P 35/- 
SP41 3/6 
SP61 3/6 
STV280/40 


25/- 
STV280/80 
SU2150 12/6 
SU2150A 


UI9 

U24 

U25 

U26 

U191 

U404 

U801 
UABC80 6/— 
UAF42 10/3 
UCH42 10/6 
UCH81 6/9 
UCL82 8/- 
UCL83 10/- 
UL41 9/6 
UL84 7- 
UY41l 7- 
UY85 6/6 
VP4B 25/- 
VR105/30 


5/- 
ae es 


W81 6/- 
Z66 15/- 
Z319 25/- 
Z759 23/- 
Z803U 15/- 
OA2 6/3 
OB2 6/- 
024 4/6 
1B3GT 8/- 


5Y3GT 5/6 | 50CD6G 
5Z4G 6/9 
L2 18/- 


6/30 
6AK5 4/6 


7/6 
6BQ7A 7/- 
6BR7 8/6 
6BS7 16/9 
OC82 
OC82D 6 
OC83 
0C169 
6CD6G 22/- OC170 
5/9 OC171 


6SL7GT 4/9 


ili 
6SN7GT 4/6 vine pa 


Rectifiers 
BY100 5/6 


Diodes 
Transistors 


18131 
2152 

2G210 
2G381 
2G382 
2G401 
2G402 
2G414 


88D 200/- 
ACR22 80/- 
C27A 160/- 
CV960 76/- 
CV966 35/- 
CV1587 50/- 
2G415 CV1588 88/- 
2G416 | D@7/32 
12AX7 2G417 90/- 
12BA6 2N247 DH3/91 
12BE6 5/9 | 2N555 80/- 
12E1 AC107 E4504/B/10 
ECR30 35/- 


AC127 
12K8GT 8/- 


8/6 
11E3 42/- 
12AC6 10/- 
12AD6 11/- 
12AE6 
12AT6 
12AT7 
12AU7 


AC128 
12Q7GT 4/6 
20P4 19/- 
2524 6/3 
25Z5GT 7/- 
25Z6GT 8/6 
30C15 18/6 
30C17 
30F5 
30FL1 
30L15 
30L17 
30P19 
30PL1 15/ 
30PL13 15/- 
30PL14 15/- 
35L6GT 5/9 


AF116 7/- 
GET571 5/- 
GET875 6/- 
NKT211 5/- 
NKT214 4/- 
NKT216 7/6 
NKT217 8/- 
NKT218 6/- 
NKT228 6/~ 
NKT404 
12/6 


ECR35 50/- 
MW6-2 60/- 
O9D 80- 
O9G 80- | 
O9L 80- 
VCR97 85/- 
VCR188 
50/- 
VCRI188A 
60/- 
VCRIS9A 
85/~- 
VCR516 
VCRSBI7A 


46/- 
VCR517B 


95/- 
105/- | 5R4GY 8/9 | 35W4 4/6 
QQV04/15 5U4G 4- 35Z4GT 5/6 
105/- 5V4G 8- 50C5 6/3 


NKT675 6/- 
NKT677 5/- 


46/- 
VCR517C 
NKT713 7/6 46/- 


5/6 
EL360 22/- | 


All valves brand new and Mon.—Sat. 9 a.m.—5.45 p.m. 


boxed i 
Special 24 Hour Express Maii Closed Sat. 1.30—2.30 aide 
Open Daily to Callers 


Order Service 
Postage 6d. per Valve Tel. 01-769 0199/1649 


SEND S.A.E. FOR LIST of 2,000 TYPES 


PRINTED CIRCUIT 
YOUR OWN PRINTED CIR- 
CUITS produced simply and 
inexpensively at home. No 
previous knowledge or experi- 


ence necessary. Simple instruc- 
tions provided. 


COMPLETE with all items 
necessary to roduce FIRST 
CLASS CIRCUITS — NO “Ex. 
tras” to buy. GENEROUS 
quantities supplied. 


QUALITY is of the highest 
order. We must emphasise that 
all the parts in the kit are to 
highest industrial specifications. 
PRICE: £1 5s. P. & P. 3/6 extra. 


Cash with order. 


G.S.P.K. (Electronics) Ltd 


HOOKSTONE PARK 
HARROGATE. YORKSHIRE 
Tel.: Harrogate 85415, 85258 
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I.C. AUDIO AMPLIFIERS 
Type CA3020 


SLIDEWIRE Current First 
WHEATSTONE TO-5 Encapsulation: 12 leads. Max. power output 550 mW. e e 
BRIDGE Bandwidth 6 mc/s. Total harmonic distortion 1%; sensitivity Production Quality 


3.5 mV.; Max. peak signal input +3V.; max. signal current 
drain 47 mA. The circuit is equivalent to 7 transistors, 3 diodes 
and 11 resistors. It will operate on any voltage between 3 and 
9 v. 30/- plus 2/- P. & P. 


VALVES FOR EXPORT 


£15.15.0 
3 SPECIAL OFFER FOR ORDERS RECEIVED 
Battery Powered Portable Resistance Bridge. Range 0.5 to TRANSISTORS DURING THE MONTHS OF JULY AND 


50 ohms with enie at gi Od L100) providing AUGUST ONLY. Prices are quoted in U.S. dollars 
a measuring range of 0. o 50, ohms. Accuracy in the -IOCS re 9 LT87: $ for direct ex S. 
middle 3 ranges—0.5% approx. PRICE ...... £15 15 0 pao oe Coat t9: ABY gg anise i : ner 
0C24 =| 00203 =| GET880 a 
m Doas iP O00204 12/8 re í 39)" ITX4A ae OA2 ....0.84/6AU6 ..0.20| 68L7GT 0.38] 889RA .90.00 
0C26 6/-|0C205  “15/-|Aszi715/-| MAT101 8/6 OA3 ....0.52.6B4G ...1.10| 68N7GT 0.32| 5551 ..25.00 
PEN RECORDERS 0C28 12/6 0C206 22/6! aszis 15/-| MAT120 7/9 OB2 ....0.89 6B8 ....0.40/ 68Q7 ....0.40| 6360 ....1.50 
Elliot portable. recording milliammeters. OC35 ap AC126 6/6 AS8Z21 12/6| V30/30P 20/- TAA Ty rece . reed le ie . O30 QQE06-4 
As D.C. recorder: 1 mA. FSD. Movement aed 186 erti g AUY10 20/- Sarid Re 1Z2 ....2.20'6CY5 .. "0.38 | 310A ....2.30| QY4-400 
As A.C. current or voltage recorder: oc44 4/-| ACY17 8/6) BCY30 Ve 2N410 3/6 2D21....0.45 sJ5GT ..0.30| 328A ....2.80 PALS - 0.31 
Movement resistance at 50 c/s. 1800Q. OC45 3/6| ACY18 5/6) Rov33 yig | 2N412 3/6 3B28 ....3.10/6J7 ....0.45| 329A ...2.80) ECC84 ..0.30 
Sensitivity 1 mA. A.C. FSD. OC58 12/6|ACY19 6/6 | Roz11—-19/.| 2N696 6/8 at ~ Be arian ae 24 ares ie ae 
As decibel meter: source impedance roa a6 rect go BY167 8/6 Biers ag 5SOP1A ..7.50 6L7 ... 040 8298 ...5.80 ECL85 .0.34 
6000. Range +5 to —10dB. Frequency 00CC72 5/- AQGQY22 3/6 BF173 10/- 9N758 6/6 5U4G .. -0.30 6Q7 eee -0.40 f ree y ee 
response 50 c/s. to 15 ke/s. oe aan BF184 ells ZAGT .. 832A ...5.50) EF86 ..0.30 
P ) ¢/ | 0073 9/6|AD140 16/- 7/6| 2N1132 17/- 5 . -0.32 |6867 . . . -0.40 
rae OC75 6/-| AD149 “|BFL94  '7/=| 2N1301 E 6AKS ..0.33|68J7 ....0.40| 837 ...-1.20| EL84 ..0.24 
Chart drive: 230 v. A.C. at lin. and 6in. ; ) 16/-lBryY10 4/6 7i 6A87G ..1.25/68K7 ...0.40| 884 0.56| PCF80 ..0.30 
per hour. Movement is fitted with 0076 5/- AF102 18/- BFY1] 4/6 2N1304 6/- / vie de -.-.0. ... 0. 0 ..0. 
“high” and “low” alarm contacts anes 8/- yee 6/6 BFY17 8/6 clea bes 15/- 
which can be set for any value of the Pare 5/- rant 6/- BFY1S 5/- 2 206: 20/- THYRISTORS 
current. 5/ 6/6 21 2N2369A 4/6 Tena § . 
Ocs1 5/-| AF117 5/- BFY19 5/-| 2N2926 5/6 Type 3/40, 400 p.i.v., 3 amps., stud mounted; Gate 
Strip chart 3Łin. wide. Curvilineatrace OC81D 3/-| AF118 10/- BFY50 8/6] 2N3819 13/- voltage 8.0 y.at QO MAS. oc oi ore vieis ca iekeadna big aie Glee @ aw wie 7/6 
OC83 5/-| AF124 9/6) BFY51 4/-| 29002 20/- Blue Spot, 200 p.i.v., 5 amps., stud mounted; Gate 
PRICE ...cc cece ccc csenecces £40 Oc84 5/- AF125 6/6 BFY52 6/6 28003 20/- voltage 8.25 vy. at 120 MA. ..cccecerven’s ee ee ee 12/6 
0C122 12/6| AF126 6/- | BSY26 5/-| 28004 15/- Green Spot, 400 p.i.v., otherwise as above ............ 17/6 
0C140 IBSY65 5 /-| 28006 20/- : 
CHL P eor 18 6 GETLO3 5/-| 28012 140/- _ DRY REED INSERTS 
0C170 5/ ‘GET104 = §/-| 28018 60/- Glass dry reed inserts approx. fin. dia. x lin. long with axial 
AVALANCHE SILICON RECTIFIERS “|AFY19 22/6,GET113 4/-| 28102 22/- leads. One ‘‘make’’ contact of 100mA. capacity at 50V. Can 
Type RAS508AF, 960 p.i.v. at 6 amps. max., stud oci71 6/-|AFZ11 17/-|GET115 8/6| 28103 25/- be operated by permanent magnet or 30-50 Amp-turns relay 
THOWDUER: 6g So Ridie Wie rerea koor gid elds o ines 10/6 0C200 97/6| AFZ12 10/-|GET116 10/-! 28104 15/- coils. PRICE 18/- per doz., post free. 


OA2 6/-|5D21 '70/- | 6BQ7A 7/- 


HL42DD | PCL85 8/6 
OA3 = g/- | SRAGY Q/-|6BR7 15/- E 


8/- | PCL86 8/-|TT22 35/- 
OB2 6/-| 5U4G 5/-'6BS7 25/- HL92 6/-| PCL88 16/-| U19 40/- 
OB3 8/-|5V4G 7/6|6BW6 11/- FULLY VALVES HL94 '™%/-| PCL800 U22 6j: 
of) eer Saas T0 ier 5) porso- |U PA 
OD3 6/-|524G 7- | 6C4 4/- | KT44 5 /- 15/-| U31 g/- 
Re a ae ee GUARANTEED FIRST QUALITY xt 57] 2. 15s U K 
1A5GT 5/- | 6/30L2 SCD6IGA i BRAND KT76 _8/-| PEN45DD | U76 “4j- 
1A7GT '?/- 12/6 20/- | KT88 27/6 12/-| U81 10/- 
1B3GT 8/-| 6A8 /-|6CG7 ~ g/-! ML4 ` 8/-| PEN46  @/-| U191 14/- 
IC5GT 5/-|6AB4 6/6|/6CH6 8/- |6SN7GT 13D3 5/-) 30PL1 15/-| 812A 59/6) 7895 22/6] E80CF EC88 10/-; ECL86 §8/-'EL84 4/6 ML6 6/-| PEN383 U281 ` g/- 
ID5GT 8/-|6AD4 15/-|6CL6 9/- 5/6| 13E1 190/- | 30PL13 813 YO/-|9002 5/6 27/6 | EC90 ` 4/- | ECLL800 | EL85 Y/B NR88 10/- 9/- | U282 $8/- 
IG6GT 7/-|6AF4A 9/-|6CW4 12/-|68Q7  /-| 1487 ` 15/- 16/-| 815  35/-|9003  9/-|E80F 20/-|EC92 6/6 17/6|EL86 8/-|NSP1 55/-| PEN384 U301 11/- 
1H5GT 6/6|6AG5 2/6|6CY5. 4/-|6TS 6/6 20CV 62/6| 30PL14 829B @0/-| 9005 15/-| E80L 15/-|EC93 Q/-|EF9 ` 8/-|EL90 5/6|NSP2 55/- -| 403 ` 7j- 
IL4 - 2/6 6AG7 6/-|6D4 17/6 |6U4GT 12/-| 20L1 16/- 16/-| 832 20/-| A2293 19/-| E81L 20/-|ECC33 10/-| EF37A 8/-|EL95 5/-|ORP12 8/6 | PEN453DD | U404 5/- 
IN5GT 8/-|6AH6 10/-|6DC6e 12/6 6U8 6/6 20P1 19/-| 35A5 10/-|837 15/-| AC/HL/DD | E88CC ECC34  8/-| EF39 6/-|EL360 22/-|ORP60 $8/- -| U801 17- 
IRō  6/-|6AJő5 ` 9/-|6DK6  8/-|6V6GT 6/-|20P3 19/-| 35C5  6/6|845 200/- -8/- 12/6 |ECC40 9/6 | EF40 8/6 EL803 9/-|ORP61 5/-| PENDD U4020 “4/6 
184 5/-|6AK5 5/-|6D84 15/-|6X4 4/-'20P4 19/-| 35D5 19/-| 866A 14/-| AC/VP2 | E90CC ECC70 20/-| EF41 8/6 EL821 §/-|PABC80 4020 10/- | UABC90 
185 4/6|6AK6 10/-|6EA8 11/-|6X5GT 5/-|20P5 19/-| 35L6GT §/-| 884 10/- s 10/-|ECC81 4/-| EF42 11/-|EL822 17/- 7/6 | PF818 14/- 5/3 
1T4 |=| 6ALő ~3/-|6F6G 5/-|6Y6G 11/-|25C5 10/-| 35W4 4/6 | 889R AZ11 %/6|E92CC %/-|ECC82 5/6|EF50 4/-|ELL80 13/-|PC86 10/6 | PFL200 UAF41 Q/- 
1U4 /-|6AM6 4/-| 6F7 8/-|7C5 12/6) 26L6GT 35Z4GT 6/- 1000/- | AZ31 9/-| E180CC 8/-|ECC83 5/6| EF80 4/6|EM71 12/6|/PC88 10/6 13/6 | UAF42 9/- 
1V2 10/-|6AM8 $8/-|6F11 6/-|787 99/- 6/6 | 50A5 19/-: 931A 65/-| AZ41 7/-i| E180F 17/6 | ECC84 5/6| EF83 9/6 EM80 7/-|PC97 7/6 | PL36 `` 9/-| UB41 10/- 
1z2 gbi leags Mel SFl4 12o liza Br Emsi Opl|poces 8/8 |Prss ai] Ubesl ngi 
122 - | 6AQ5 -|7 - = - \g/- 
SRE Glee i f Dun TS, REVALUATION Ap commmeumNT IE ig ee eles E 
2C39A 6ARS - -|10 > é -| PL = 3 
-| 6AR6 -|6F18 "7/6 '10C2 - l EN11 -|PCC89 10/6 | PL500 13/6 | UC92 5 
2040 "eB 6AS6 $: 623 14 10D1 a IN PURCHASE TAX WE REGRET WE HAVE TO ENS2 30 pouet PL504 U uccss $- 
2C5 - | 6A87 -|6 - |10F18 o - - 
2052 12/-|6AT6 4/6|6F25 14/-|10L1 7/6 INTRODUCE A SURCHAGE OF 15% (Approx. 2d. [iysi 16 PCC805 PX25 15/-| UCF80 9/6 
2053 65/-|6AUSGT | 6F28 13/-|10P13 15/-| in Is. Od.) ON ALL PRICES IN THIS SECTION. EY81 /- 15/- | PY31 ` 5/-| UCH42 9/- 
2CW4 12/- 20/- | 6F33 15/-|10P14 16/- EY84 9/6) PCC806 PY32 §8/6| UCH43 §8/+ 
2D21 5/6|6AU6 5/-|6GK6 19/-/11E3 55/- EY86 6/6| 15/- | PY80 5/6| UCH81 6/3 
2E22 30/-|6AV5GA | 654 Q/- |12AC6 8/-|2574G 8/-|50B5 6/8, 955 3/- | CBL31 15/- | E182CC ECC85 6/-|EF85 6/6/EY87 8/- BCESO0 PY81 5/6|UCL81 9/- 
2E24 42/6 | 11/-|6J5GT 5/-|12AD6 9/-| 2525 g/-|50C5 6/-| 991 Yj- | CCH35 9/- |. 23/- | ECC86 7/-|EF86  6/-|EY88 8/6 15/-| PY82 5/-| UCL82 7/3 
2E26 22/6, 6AV6 5/-|6J6  3/6|12AE6 7/6 26A7GT 50CD6G 4687 25/-|CY1 - |B180F 59/6 | ECC88 $8/-|EF89 5/6|EZ35 5/-jPCF80 6/3|PY83 5/6| UOL83 9/- 
2X2 4l- | 6AW8A 6J7 /-|12AL5° 7- 25/- 27/6 | 5551A 300/- | CY31 '7/-|EA52 §0/-|ECC8911/3|EF91 4/-|EZ40 '7/6|PCF82 6/-| Pyss UF41 9/- 
343 11/- 12/6 | 6K6GT 8/-|12AQ5 4/-'27M1 @5/- | 5OLGGT 7/6 | 5552A 420/- | DAF91 4/6 EA76 §8/-|ECC91 3/6|EF93 4/-|EZ41 g/-|PCF86 8/-| PY301 14/-| UF42 9/- 
344 4/-|6AX4GTB |6K7G 2/-|12AT6 4/6 30A5 7/-|53KU 12/6 | 565l  7/6|DAF96 6/6 |EABC80 ECC189 EF94 5/-|EZ80  5/-|PCF87 PY800 Q/-| UF43 $8/- 
3A5 10- 8/-| 6K8G 4/-|12AT7 4l- 30C1 6/3|75C1 10/-| 5654  9/-|DFə6 6/6 6/6 11/-| EF95 5/-|EZ81 5j- 14/6 | PY801 9/-| UF80 6/6 
3B7  5/-|6AX5GT 6K25 24/- 12AU6 5/- 30015 13/6 |80 Y- |5670 10/-|DH81 12/6 | EAF42 8/6 | ECC807 EF96 2/6 EZ90 4/-|PCF800 PZ30  '7/-| UF85 7/3 
3B28 40/- 12/6 | 6L6GT 8/-:12AU7 5/6 30C17 14/6|83A1 12/-| 5686 25/-|DH101 7/6 |EB4l 77/- 13/6 | EF97 10/-|FG17 80 16| QQVo2-6 | UF89 7j- 
3C45 60/-|6AX7 10/-|6L7 5/6 |12AV6 5/6 30C18 14/-| 8542 7/6/5763 19/-|DK92 9/@/EB91 3/-|ECF80 6/6 | EF183 | 6/-'FW4/800 | PCF801 -| UL41 8/6 
3D6 3/- | 6B4G 15/-|6L18 6/-|12AX7 5/6 30F5 14/-|90AG 46/- |5823 13/-;DK96 '7/6|EBC33 '7/-|ECF82 6/6 | EF184 6/-| 10/- =| QQVO3-10 | UL84 6/6 
3E29 60/-|6B8G 2/6|6LD20 5/-|12B4A 9/- 30FL1 15/-|90AV 46/-| 5842 60/-|DL66 20/-|EBC41 8/6 |ECF86 9/6 | EF804 21/-'GR10A 45/-| PCF802 UM80 5j- 
3Q4 7/- | 6BA6 4/-|6N7GT 6/6 |12BA6 6/-| 30FL12 90C1 12/- | 5894 105/-| DL68 12/6|EBC81 6/-|ECH35 11/-| EF812 14/-|GRD7 -| QY3-125 UUs "/= 
3Q5GT 6/6|/6BE6 4/6/6P25 17/-|12BE6 5/6 17/-| 90CG 25/- | 6080) 27/6 | DL92 ` 5/-|EBC90 4/6 | ECH42 10/- | EF814 19/- 100/-| PCF805 160/-| UY41 6/6 
384 5/- | 6BG6G 6P28 12/-|12BH7A | 30FL13 8/-|90CV 95/-|6146 27/6| DLƏ 7/-|EBC91 5/-|.ECH81 5/3|EH90 | '7/-|GS47X 50/- 14/- | QY4-250 UY85 6l- 
3V4 6/- 12/- | 6Q7 q/- 6/-| 30FL14 108C1 @6/-|6197 20/- | DLS16 20/-|EBF80 7/8 | ECH83 9/6| EL34 9/@|/GU50 35/-|PCF808 230/- | VU39 8 /- 
4B32 80/-|6BH6 7/6|68A7 7/- | 12BY7A 14/- | 150B2 11/- |6360 20/- | DLS19 32/- EBF83 §8/-|ECH84 Q/-| EL36  98/6'GZ30 '7/- EUNE QY4-400 w729 10/- 
AXIA |SBI6 7/6/6807 Gi liom, AO soris 100| 7isa glyo 10- | Dmie BO EBLI Jae EGL yal Ers gogl cal 5- - 8007- | Tanas. gr 
100/- | 6BK4 20/-|68H7 4- |1214 $0/- 30L17 T 715B 30 7360 50. DY86 B.S EBLOL 14) ECL82 YB i Bral Er GZ32 10/-|PoL81 `9/-| SD6 12/-| Y63 — 8/- 
4X250B 6BK7A 9/6 |687  7/-|12K8 “g/- 30P12 13/-| 715C 70/-)| 7551 30/-|DY87 6/-|EBL31 ECL83 9/6| EL42 9/6/4233 12/6|PCL82 7/- | TH233 '7/-|Z700U 8/- 
200/- | 6BQ6G 68K7 6/-|128SG7 5/- 30P18 ` 6/-| 807 | 7586 22/6| B56L 50/- ECL84 11/- | EL81 9/-|GZ34 10/-,;PCL83 8/6 | TH2331 7/-| Z759 24/- 


5AN8 11/- 


22/6 | 
EC86 11/6 


7591A 20/- 


© 20/- EL83 


ECL85,10/- 


6/6'HL2K 4/- 


PCL84 7/6 


TP2620 '7/6 | Z800U 15/- 


11/- | 68L7GT 6/-1128Q7 7/6 30P19 14/-! 811A 30. 


. \: | 
Head Office: (7A | WE WANT TO BUY: 
44a WESTBOURNE GROVE, LONDON, W.2. p? 723A/B; 2K25; 4C35—40/- paid subject to test. 
K ; Please offer us your special valves and tubes 
Tel.: PARK 5641/2/3 i A.R.B\ Approved for inspection and surplus to requirements. 


Cables: ZAERO LONDON release of electronic valves, tubes, 


klystrons, etc. 
Retail branch (personal callers only) 


85 TOTTENHAM COURT RD., R ; 
LONDON W.2. Tel: L ANgham 8403 Please send foolscap s.a.e. for full list of valves, tubes and semiconductors. 


WW—104 FOR FURTHER DETAILS 
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Getting out 
and selling 
ontne 


knocker! 
BENS 


BNEC, drawing on the experience of the 230 top businessmen and industrialists who are 
members of Council and its committees, can, with the facilities of the Board of Trade, 
advise on every aspect of exporting from assessing market potential to organising 
special promotional projects—including conferences and seminars. 


IBPA (International Business Press 
Associates) is an international 
network of more than 250 trade, 
technical, business and professional 

| publications commanding a 
combined circulation of over 100,000,000 copies per annum covering every 
important world market including: Electronics ... Railways... Freight... 
Plastics ... Construction ... Mechanical Handling... Building... 


BNEC—the British National Export Council— 
exists to serve and promote the interests of every 
British exporter in the business of getting 

out and selling in the markets of the world. 


Together, these two organisations form the largest co-operative service 
of marketing and advertising facilities ever available to British 
business and industry. 


By a single enquiry through INO (Hiffe- NTP Overseas Ltd.) exporters 
can call on the services of both these organisations for marketing and ILIEFE NTP OVERSEAS 
advertising on a world-wide scale or concentrating within a single country. 161/166 Fleet Street, 
The key is in your hands——-open the way to new world markets by dialling London, E.C.4. 

01-353 5011—NOW! Telephone: 01-353 5011 
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CLASSIFIED ADVERTISEMENTS 


DISPLAYED SITUATIONS VACANT AND WANTED: £6 per single col. inch. 
LINE advertisements (run-on): 7/- per line (approx. 7 words), minimum two lines. 


Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-. 
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract 


is placed in advance. 


BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o 


Wireless World, Dorset House, Stamford Street, London, S.E.1. 


No responsibility accepted for errors. 


Advertisements accepted 
up to JULY 5 for the 
AUGUST issue, subject to 
space being available. 


{SEMEN E GRACO RADE K E E EE EEE EE E E-E EE- ea 


CELLLETIEEE EIEI 
LEELEE EEE IS 


SITUATIONS VACANT 


(T PEVERSITY OF THE WEST INDIES. 


AN experienced Electronics Engineer is required by the 
University of the West Indies to run its Electronics 
Maintenance Section, which is attached to the Depart- 
ment of Physics at the Mona, Jamaica Campus. The 
section handles a wide range of electronic equipment, 
including nucleonic equipment, mass spectrometers 
and radio receivers. Some development work is also 
envisaged in connection with research projects 
throughout the University. Applicants should have 
experience in maintenance and at least a Higher 
National Certificate or equivalent. 

APPOINTMENT will be on a three-year contract, 
which is renewable. -Six months’ notice of termina- 
tion of contract will be required on either side. Total 
emoluments, including F.S.S.U. or Superannuation will 
be in the range of £1,500 to £2,500 per annum. Entry 
in the scale according to qualifications and experience. 
A University medical service is provided. Up to five 
full passages on appointment and on normal termina- 


tion. 
APPLICATIONS (six copies) giving full details of 
qualifications and experience, date of birth and the 
names of three persons to whom reference may be 
made, should be forwarded as- soon as possible by 
persons living in the Americas and Caribbean area 
to:—Registrar, University of the West Indies, Mona, 
Kingston 7, Jamaica, and by all others, to Inter- 
University Council, 33, Bedford Place, London, Wee 
[202 


FeSEERIENCED T.V. Engineer required.—_Rem Radio, 
79, Church Rd., Ashford (Middx) 53336. [250 


TV Service engineer wanted. Good wages and pros- 
pects.—Tel. Hampstead 6148. [2021 


ELECOMMUNICATION OFFICER, GRADE 
Metropolitan Police Office. 
POST for man or woman in the Radio Depot, Thorn- 
ton Heath. Croydon, Surrey. 
DUTIES: Responsibility to a Senior Engineer for vari- 
ous sections dealing with the installation and main- 
tenance of all operational radio-telephony and similar 
systems, as well as individual items of electronic equip- 


ment. 

QUALIFICATIONS H.N.C. in electrical engineering or 
equivalent or higher qualification. Sound basic know- 
ledge of radio engineering and wide experience in 
radio communications, preferably in the V.H.F. F.M. 
field. essential. 

SALARY (Outer London): £2,249-£2,456. 
butory pension. 

WRITE to Civil Service Commission, Savile Row, Lon- 
don. W.1, for application form,* quoting S/6940/69. 
Closing date 5th July, 1968. f [2022 


"TEL ECOMMUNICATIONS Technical Writer required, 
4-5 years’ experience and ability to work without 


E AL? 
. 


Non-contri- 


supervision. Employment in Milan, Italy. Specify 
salary and write to P.O. Box 3955, Milan. Attention 
Mr. Bauer. [2025 


"TELECOMMUNICATIONS TECHNICAL OFFICERS, 
Board of Trade (Civil Aviation Department). 
POSTS for men aged at least 23 for work on Radar, 
Data Processing Equipment, Navigational Aids and 
Communications Equipment at Civil Aerodromes anc 
other stations in the United Kingdom. 
QUALIFICATIONS: O.N.C. in Engineering (including 
a pass in Electrical Engineering A), or City and Guilds 
Intermediate Certificate in Telecommunications 
Engineering (old syllabus, i.e., subject No. 50) plus 
Radio II, or Intermediate Telecommunications Certi- 
ficate (new syllabus, i.e:, subject No. 49) plus Certifi- 
cate in Mathematics B, Telecommunications Principles 
B. 2nd Radio and Line Transmission B, or equivalent 
standard of technical education. At least 5 years’ 
appropriate experience essential. 

SALARY (national): from £1,066 (at age 23) to £1,283 
(at 28 or over on entry); scale maximum £1.449 (some- 
what higher in London). Promotion prospects. Non- 
contributory pension. 

WRITE to Civil Service Commission, Savile Row. Lon- 
don. W.1, for application form, quoting S/207/68. 
Closing date 4th July, 1968. [2024 


HERTFORDSHIRE COUNTY COUNCIL. Mid-Herts 
College of Further Education, Welwyn Garden City. 
LECTURER I for Electronics and Radio Servicing up 
to at least Intermediate. Ability to offer a specialist 
subject on Electrical or Telecomms. Technician courses 
would be an advantage. 

Minimum qualifications H.N.C. Electronic Eng. and 
good practical experience in the industry. Teacher 
training or experience would be most welcome. 

Salary range £1,035-£1,835 p.a. with increments for 
relevant experience and qualifications. 

Teacher training. assistance in certain cases with 
housing and removal expenses also available. 

Application forms obtainable from The Principal at 
the College. [2026 


WEI London Aero Club invite “A” and “B” 
licensed engineers with capital and/or neces- 
sary equipment to commence Radio Workshop. Alter- 
native propositions may be considered. Write full 
detai's to—White, Waltham Airfield, near Maidenhead. 
Berks. [68 


GUATEMALA: Small radio station requires volunteer 
radio technician to assist in establishing relay 
stations and radio schools. Interesting post concerning 
with development of remote areas. Volunteer terms: 
board, lodging, pocket-money, fares, allowances.— 
Write: CIIR/OV, 38, King St., London, W.C.2. [74 


FOR SALE AND WANTED 
ADVERTISEMENT FORM 


TURN TO PAGE No. 103 
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A.M.I.E.R.E. or A.F.R.Ae.S. 


Forces and Overseas Civil Service). 


London, W.1., quoting S/85/AS0. 


ERVICE Engineer required for work on electronic 
organs with a knowledge of transistor circuitry.— 
Director, Selmer Electronics, Ltd., 40,. Theobalds Rd., 
W.C.1. Tel. 242 6141. [246 


NIVERSITY OF BIRMINGHAM TELEVISION SER- 

VICE. Senior Technician required for mainten- 
ance and operation of closed circuit television equip- 
ment. Experience of television equipment and the con- 
struction of ha pi eee electronic apparatus essen- 
tial. Initial salary on the scale £987 to £1,225 per 
annum. Applications to the Personnel Adviser, P.O. 
Box 363, University of Birmingham, Edgbaston, Bir- 
mingham 15, quoting reference: P/ST/148. [2018 


THE QUEEN'S AWARD 
TO INDUSTRY 


RADIO AND ELECTRONIC ENGINEERS 
BOARD OF TRADE (CIVIL AVIATION) 


Qualified engineers required as Assistant Signals Officers in the field of Civil 
Aviation for the provision and installation of advanced electronic equipment— 
including the latest type of radar, telecommunications, navigational aids, etc. 


QUALIFICATIONS: Degree with Ist or 2nd class honours in Electrical 
Engineering or Physics, or have passed all examinations for M.I.E.E., 


AGE: 23 and normally under 35 on 31st December, 1968 (extension for 


SALARY (Inner London): On the scale £1,160- £2,092 depending on age and 
qualifications. Pensionable appointments. Good prospects of promotion. 


APPLICATION FORMS from Civil Service Commission, Saville Row, 


MARCONI 
INSTRUMENTS LIMITED 


ST. ALBANS & LUTON 


({RAMPIAN REPRODUCERS, Ltd., Hanworth Trading 
Estate, Feltham, Middx., require senior and junior 
engineers for development work with audio frequency 
equipment.—Apply Dept. RB [223 


NIVERSITY OF@NOTTINGHAM, School of Agricul- 
ture, Sutton Bonington, Loughborough. Techni- 
cian required in the Department of Physiology and 
Environmental Studies to work on instrumentation for 
studies of crop and animal environments. Preference 
will be given to persons holding a recognised electrical 
or electronic qualification, and whom have had wide 
practical experience. Salary on scale £692-£1,507 p.a. 
Applications in writing to the Secretary. [2020 


ARE YOU A SKILLED AND EXPERIENCED 
ELECTRONICS TECHNICIAN? 


HAVE YOU BEEN A WIRELESS OR RADAR FITTER IN 


THE ARMED FORGES? 


CAN YOU DO A 
PROFESSIONAL REPAIR 


JOB ON A TW? 


If you can answer “YES” to at least one of these questions, then we should like 


to hear from you. 


We need test and calibration engineers both at our Government Service Unit at 
Luton Airport and at our Production Units in St. Albans to work on a wide range 
of telecommunications measuring instruments, which includes F.M. and A.M. 
Signal Generators, R.F. Power Meters, Valve Voltmeters, Radar Test Sets, 
Digital Counters; Deviation Meters, Spectrum Analysers and White Noise Test 


Sets. 


The work requires the understanding of the most modern and varied circuit 
techniques and embraces all frequencies up to U.H.F. 


This is an opportunity to work for an expanding company with a world-wide 
reputation for technical progress in the design of test equipment. The posts are 
permanent and pensionable; they offer first class conditions of service in a key 
export company of English Electric, including substantial superannuation and 
life assurance benefits. Financial assistance may be given with re-location 


expenses. 


Write in confidence, stating briefly age, experience, qualifications and present 


salary, to:— 


The Recruitment Manager, 

Marconi Instruments Limited, 

c/o Directorate of Personnel (w.w.2890h), 
English Electric House, 


An English Electric Company Strand, LON DO N, W.C.2. 
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required. now for vital work in 


Air Traffic Control 


Join the National Air Traffic Control Service, a Depart- 
ment of the Board of Trade, and play a vital part in the safety 
of Civil Aviation. Work on the latest equipment in Computers, 
Radar and Data Extraction, Automatic Landing Systems and 
Closed-Circuit Television, at Civil Airports, Air Traffic Control 
Centres, Radar Stations and other engineering establishments 
a the South of England, including Heathrow, Gatwick and 

tansted. 


If you are 19 or over, with practical experience in at least 
one of the main branches of telecommunications, fill in the 
coupon now. Your starting salary would be £828 (at 19) to 
£1,076 (at 25 or over); scale maximum £1,242 (rates are higher 
at Heathrow). Non-contributory pensions for established staff. 


Career Prospects. Your prospects are excellent, with 
opportunities to study for higher qualifications in this expand- 
ing field. 


Apply today, for full details and application form. 


Write for details to: Mr. T. H. Mallett, B.Sc., (Eng.), C.Eng., 
M.I.E.E., Room 754, The Adelphi, John Adam Street, London, 
W.C.2, marking your envelope ‘Recruitment’. 


Name 


Address 


RWWI1 


HES UE GaSe BR RUSE N eee mee - 


Not applicable to residents outside the United Kingdom. 


e 


National Air Traffic Control Service 


SEISMIC OBSERVERS 


with analogue or digital field experience 
required for overseas service on land or 
sea, by 


GEOPHYSICAL SERVICE 
INTERNATIONAL 


who offer a good salary and foreign bonus, 
ample leave on full pay and foreign bonus, 
medical insurance scheme, life insurance, 
profit sharing and a pension plan. Those 
interested please write to: 


The Personnel Manager 
Geophysical Service International Ltd. 
Canterbury House, Sydenham Rd., 

Croydon, Surrey 


quoting ref. 12/68, or telephone 
01-686 6511 


THE DIPLOMATIC WIRELESS SERVICE 
-= REQUIRE 
RADIO OPERATOR TECHNICIANS 


APPLICATIONS are invited from men between 
the ages of 20 and 45 who have obtained the 
Post Master Generals lst Class Certificate of 
Proficiency in Wireless Telegraphy. The ability 
to maintain W/T equipment and to touch type is 
essential. (Candidates are also required to send 
and receive MORSE at 25 w.p.m. minimum. 
PROSPECTS. Full time training is given to enable 
staff to sit the internal technical examination 
which is a prerequisite for a permanent and 
pensionable appointment as an established Com- 
munications Branch Officer in H.M. Diplomatic 
Service. 
CONDITIONS include the acceptance of unreserved 
liability for overseas service and shift work and 
medical examination to establish fitness for world- 
wide service. Families normally accompany 
staff overseas where free furnished accommoda- 
tion is provided. 
SALARY 
United Kingdom 
£830 per annum (at age 21) to £1,425 per 
annum. 

Overseas 
£955 per annum (at age 21) to £1,550 per 
annum. 

plus additional foreign and children’s allowances. 

CANDIDATES and both their parents, must have 
been British subjects at all times since birth. 


Applications should be made to:— 
The Personnel Officer, Diplomatic Wireless Service, 
Hanslope Park, Wolverton, Bucks. 


Quoting reference W.W. Previous applicants should not re-apply. 
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36 months in the first instance. Commencing salary 
according to experience in scale Kwacha 2292 rising to 
Kwacha 3216 a year (£Stg.1337-£Stg.1876) plus 
Inducement Allowance of £Stg.506 rising to £Stg.615 
a year. Gratuity 25% of total salary drawn. A supple- 
ment of £Stg.175/215 a year is also payable direct to 
an officer’s home bank account. Both gratuity and 
supplement are normally TAX FREE. Free passages. 
Quarters at low rental. Children’s education allow- 


in lieu. Contributory pension scheme available in 
certain circumstances. Special terms of service apply 
to serving civil servants including employees of the 
General Post Office whose applications must be sub- 


REDIFFUSION 


TELEVISION 
FAULTFINDERS 


We have vacancies for experienced television faultfinders in our Production 
Test Departments. R.T.E.B. Final Certificate or equivalent qualifications 
or experience are required, a knowledge of transistor circuitry will be an 
advantage. These positions will be staff appointments with all the expected 
benefits. 

Applications to : 


Works Manager, 
Rediffusion Vision Service Ltd., 
Fullers Way South, 


Chessington, Surrey (near Ace of Spades). 


Phone: 01-397-541 | 
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Government of Zambia 


REQUIRES 


TELECOMMUNICATIONS 
TECHNICIANS 


for the General Post Office, on contract for one tour of 


ances. Liberal leave on full salary or terminal payment, 


mitted through their own Establishment Division/Head ` 
of Department. 


Candidates should have had a sound technical 
education and possess City and Guilds Certificates or 
equivalent in telecommunications. They should 
preferably have ten or more years training and practi- 
cal experience in one or more of the following branches 
Carrier Systems; HF and VHF Radio; ‘Telegraph 
Machines; Mixed duties covering these branches. 


Apply to CROWN AGENTS, M. Dept., 4 Millbank, 
London, S.W.1., for application form and further 
particulars, stating name, age, brief details of 
qualifications. and experience, and quoting 
reference M2K/62916/ WF -+ 


SCOTTISH HOME AND HEALTH 
DEPARTMENT 


Wireless Technicians 


Applications are invited from men, aged 21 
or over, for three posts, two at Edinburgh 
and one at Thorntonhall, East Kilbride. 


QUALIFICATIONS: Sound theoretical and 
practical knowledge of wireless engineering 
and wireless communications equipment, 
including V.H.F. apparatus required. Appro- 
priate C. & G. or similar qualification an 
advantage. Must be able to drive private and 
commercial vehicles. 


SALARY: £911 (age 21) to £1,076 (age 25 or 
over): scale maximum £1,242. 


Initially these posts will be unestablished 
(non-pensionable) but after one year of 
continuous satisfactory service the successful 
candidates may have an opportunity of 
becoming established. 


WRITE: Establishment Officer, Room 365A, 


St. Andrew’s House, Edinburgh, 1, for 
application form. Closing date 5th July, 1968. 


TV SERVICE ENGINEER CANADA 


AGE 21-35 years 
Colour knowledge Desirable 
Starting Salary $5,000 


Write: Atkinson’s Hifi Centre, 
Brockville, Ontario. 
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neers | 


ON a 


POWER ` PRINT 
ON READY 


Engi 


IBM will 


END OF PRINT 


| 


FORM CHECK = 
train youfor == = T 


FORM 
CHECK 


acareer SS == 
in data dusane 


To become a successful IBM Data Processing Customer 
Engineer you need more than engineering qualifications. 
You need to be able to talk confidently and well to any 
level of customer management and to have a pleasing 
personality in your work. As a DPCE, you work in direct 
contact with your customers, on some of the world’s most 
advanced data processing equipment. 

You must have a sound electronic and electro- 
mechanical background, such as ONC/HNC Electronic 
or Electrical, or Radar/Radio/Instrument Fitters course 
in the Armed Services. 

You will get thorough training on data processing 
equipment throughout your career. Starting salaries are 
excellent. Salary increases are on merit—you could be 
earning {1900 within three to five years. Drive and initia- 
tive are always well rewarded at IBM; promotions are 
made on merit and from within the company. 

If you are between 21 and 31 and would like this 
chance to become part of a rapidly expanding and excit- 
ing computer industry, write to IBM. 

If you are between 18 and 21, IBM can offer you the 
chance of a challenging career as a Junior Customer 
Engineer. 

You need five GCE ‘O’ levels, an aptitude for mech- 
anics, a good understanding of electrics, a clear logical 
mind, and the ability to get on well with people. 

Send details of training, experience and age to Mr D. J. 
Dennis, IBM United Kingdom Limited, 


389 Chiswick High Road, London W4. 
Quote reference E/WW/473. | IBM 


SYNC. 
CHECK 


es 


A = 


INSTALLATION 
ENGINEERS 


The Installation and Main- 
tenance Division of E.M.I. 
Electronics Ltd., requires In- 
stallation Engineers. New con- 
tracts for 1968 include the 
complete installation of equip- 
ment for T.V. studios, and of 
Robotug transport systems. 
Successful applicants will be 
responsible for the planning 
and on-site supervision of 
installation, for a wide range 
of commercial electronic 
equipment including closed- 
circuit T.V. systems and auto- 
mated systems, in addition to 
those already mentioned. 
Applicants should have a 
good knowledge of electronic 
equipment, and preferably 
some experience of installa- 
tion work. A sound knowledge 
of basic electrical and elec- 
tronic theory is necessary. 
Commencing salaries and staff 
benefits are good, and re- 
location grants may be made 
in suitable cases. 


LEW le BEERS: 


Applications, giving concise career 
and personal defails to:- 


P. JONES - GROUP PERSONNEL DEPARTMENT 
E.M.I, LIMITED-BLYTH ROAD- HAYES - MIDDX 


LEM] wow. 


Newcastle Regional Hospital Board 
REGIONAL ENGINEER’S DEPT. 


ELECTRONIC TECHNICIAN 


Applications are invited for an Electronic 
Technician as Technical Assistant to the | 
Electronic Engineer. Work involves 
organisation of electronic maintenance in 
hospitals in the five northern counties of 
England and design and development 
work connected with the hospital building 
programme. 


Applicants must have wide experience | 
in the practical applications of electronics, 


QUALIFICATIONS: Grad. I.E.R.E.; 
or H.N.D. or H.N.C. in Electronic 
Engineering, or similar academic status. 


SALARY: According to age, qualifica- 
tions and experience will be in the 
scales:— ‘Technical Assistant Grade I 
£1,520-£1,870 per annum, or Technical 
Assistant Grade II £1,260-£1,470 per 
annum. 


Applications stating age, present salary, 
education, qualifications and experience 
together with the names of three referees 
should be sent to the Secretary of the | 
Board, Benfield Road, Walker Gate, 
Newcastle upon Tyne, NE6 4PY by 
27th June, 1968. 
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COMMUNICATION ENGINEERS 


We are expanding our Broad Band laboratories again because of the world-wide success of our new 
A range of Solid State U.H.F. and Microwave equipments. This provides excellent opportunities not 
only for the specialist but also for ambitious, young engineers with some experience in this field. 


Please apply to: 


Personnel Manager, 
Pye Telecommunications Ltd., Newmarket Road, Cambridge. 
Phone: Cambridge (OCA3) 61222. 


Computer Engineering 


NCR requires additional ELECTRONIC, ELECTRO-MECHANICAL ENGINEERS and TECHNICIANS to maintain medium to large scale 
digital computing systems in London and provincial towns. 

Training courses will be arranged for successful applicants, 21 years of age and over, who have a good technical aokii to 
ONC/HNC level, City and Guilds or radio /radar experience in the Forces. 

Starting salary will be in the range of £900/ £1150 per annum, plus bonus. Shift allowances are payable, after training, where 
applicable. Opportunities also exist for Trainees, not less than 19 years of age, with a good standard of education, an aptitude towards 
and an interest in, mechanics, electronics and computers. 

Excellent holiday, pension and sick pay arrangements. Please write for Application Form to Assistant Personnel Officer 
NCR, 1,000 North Circular Road, London, N.W.2. quoting publication and month of issue. 


Plan your future with 


ae 


NCR 


UNIVERSITY COLLEGE LONDON 
CHEMISTRY DEPARTMENT 


Two posts have arisen for men to join team involved 
in design, development, construction, and main- 
tenance of electronic equipment used in chemical 
research. 


Prime Minister’s Office 


STATE OF ISRAEL 
ISRAEL TELEVISION 


Engineering and Operations Personnel 
required in Jerusalem 


(1) SENIOR MAINTENANCE ENGINEER 


Responsible for the maintenance of studio and video-tape 
recording equipment and of outside broadcast units. 


(2) ENGINEERS-IN-CHARGE & STUDIO 
TECHNICIANS 


With experience in the daily operation and maintenance of 
television studio and outside broadcast equipment. 


(3) LIGHTING DIRECTORS 


For studio and outside broadcast work. 


Applicants should be either experienced in develop- 
ment or functional testing with keen interest in 
development. Qualifications about H.N.C. desirable 
but not essential. Salary up to £1,400 p.a. 


Application forms from Establishment Officer 
retain): University College London, Gower St., 
W.C.1. 


NEWCASTLE GENERAL HOSPITAL 
(1,060 beds) 


CHIEF CARDIOLOGICAL l 
TECHNICIAN 


Applications invited for above post. The 
person appointed will be responsible for the 
technical work of the electro cardioradiography 
department and electronic cardio/radiological 
assessment unit. This is an extremely inter- 
esting post and calls for a high standard of 
knowledge in the electronic field. Further 
planned developments include an intensive 
coronary care unit and the Chief Technician 
will be required to maintain the complex 
electronic equipment to be installed there. 


Salary £1,010 to £1,240 per annum. 
Whitley conditions. 


Applications with names and addresses of 2 
referees to Hospital Secretary, Newcastle 
General Hospital, Newcastle upon Tyne, 
NE4 6BE within two weeks. 
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(4) DIRECTOR OF FILM DEPARTMENT 


With experience in over-all supervision, repair, maintenance 
and operation of film processing equipment, film editing 
equipment and film cameras. 


(5) DIRECTOR OF SOUND FOR STUDIO 
AND OUTSIDE BROADCASTING 


For work with news-film crews. 


Interested persons are invited to submit applications, together with 
a résumé of relevant experience, to Mr. Edmund Boksenbaum, Chief 
Engineer, Israel Television, P.O.B. 7139, Jerusalem, by express air 
mail. Preference will be given to persons available immediately and 
interested in long-term stay in Israel. Terms of contract negotiable. 
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MICROWAVE SYSTEMS 
TEST ENGINEERS 


Pye Telecommunications Ltd. require at their factory at 
Haverhill, Suffolk, an Engineer to take charge of an expanding 
b systems engineering team. There are also vacancies for Senior 
«Engineers to become members of this team for work on 
production test of Broad Band Solid State Link equipment. 


Experience of video and/or multi-channel telephony is 
desirable, preferably with knowledge of semi-conductor 
work. Preference will be given to applicants holding a good 
academic qualification. 


Attractive salaries will be offered and some assistance with 
housing in this expanding town may be possible. 

All applications will be treated in the strictest confidence. 
Apply in writing giving details to: 

The Works Manager 


PYE TELECOMMUNICATIONS LTD. 


Colne Valley Road, Haverhill, Suffolk. 


ELECTRONICS INSTRUCTOR 


Due to our expanding interests in electronic calculating machines and small 
computers, we have a vacancy for an additional instructor to join our team 
based in Central London. After a comprehensive training period, he will 
assist in the progressive training of service engineers, both from the U.K. and 
overseas, on the digital techniques used in our equipment. He must also be 
prepared to carry out training courses abroad at a later date. 


The successful applicant will not necessarily have had experience with elec- 
tronic calculating machines, but he will have a sound knowledge of basic 
electronic principles and practical experience in electronics, radio, television, 
radar, or similar fields. 


Previous experience as an instructor is not considered to be absolutely essential, 
but might well be an advantage. We are most anxious to find someone who 
has the ability and a real desire to teach fellow technicians. 


Anyone interested in this vacancy is invited to send full details of his quali- 
fications and relevant experience to Mr. D. D. Davies, Sumlock Comptometer 
Ltd., The Island, Uxbridge, Middlesex. 


COLOUR TELEVISION 
CHIEF ENGINEER/INSTRUCTOR 


_ A position is being created by a large national Television Rental Company for a Chief Engineer/Instructor 
in colour television. 

Applicants should possess ability of the highest technical standard, and should have received thorough and 
comprehensive theoretical and practical training in all aspects of colour television. Some experience as a 
lecturer or instructor would be an advantage. 

Fringe benefits normally attendant upon executive status and salary commensurate with ability and 
experience. 


Write in first instance to:— 
Box No. 5043. 


INSTRUMENT Was 
MECHANICS. ! 


- (SHIFT) required at 
BRADWELL POWER STATION 


Applicants should have experience of 
maintenance in one of the following fields: 


Electronics, Physical Instrumentation or 
Telecommunications. 


Further training will be given where 
necessary. 


Housing will be available to successful 
applicants. 


Gross weekly wage £24 18s. Ild. for a 
40 hour week plus service increments 
after 2 and 3 years service. 


Applications giving age, qualifications, 
experience etc., and quoting Vacancy No. 
5417/68(WW) should be sent to the Station 
Superintendent, Bradwell Power Station, 
Bradwell-on-Sea, Essex. 


J Z2ERIENCED cinema sound engineer required for 
4 service and installation, good salary and condi- 
tions.—Box WW2002, Wireless World. 


FULL-TIME technical experienced salesman re- 
„quired for retail sales; write giving details of age, 
previous experience, salary required to—The Manager, 
Henry’s Radio, Ltd., 303, Edgware Rd., London, W.2. 


A VACANCY will arise in September next for an 
instructor to take charge of the technical pre- 
paration of students for the P.M.G. Certificates; ap- 
plicants must possess a P.M.G. Certificate and a sound 
knowledge of the Theoretical gg sea-going and/ 
or teaching experience desirable but not essential.— 
Applications should, in the first instance, be made 
in writing to Principal, Wireless College, Colwyn Bay, 
North Wales. [2014 


BOOKS, INSTRUCTIONS, ETC. 


ANUALS, circuits of all British ex-W.D. 1939-45 
wireless equipment and instruments from original 
R.E.M.E instructions; s.a.e. for list, over 70 types.— 
H. Bailey, 167a, Moffat Road, Thornton Heath, 
Surrey. CR4-8PZ. [66 


TAPE RECORDING ETC. 


APE to disc transfer, using latest feedback disc 
cutters; EPs from 21/-; s.a.e. leaflet.—Deroy, 
High Bank, Hawk St., Carnforth, Lancs. [70 


SERVICE & REPAIRS 


EPAIRS.—Our modern service department equipped 
with the latest test equipment including a wow 
and flutter meter and multiplex stereo signal generator 
is able to repair Hi Fi and tape recording equipment 
to manufacturers’ standard.—Telesonic Ltd., 92, Tot- 
tenham Court Rd., London, W.1. 01-636 8177. [21 


AMAGED instruments, local repairs cheaper; 
location Midlands; multi meters, insulation 
testers, leak detectors, moving coil meters, recorders, 
etc., speedily, expertly repaired; quotations by_return; 
send instrument to: Beeston Instrument Services, 
Ltd., 7, City Rd., Beeston, Nottingham. Tel. Nottm; 
0278. ' 


' . MISCELLANEOUS 


ETALWORK, all types cabinets, chassis, racks, 
etc., to your own specification, capacity available 
for small milling and capstan work up to lin bar.— 
PHILPOTT’S METALWORKS, Ltd., Chauman St., 
Loughborough. [17 
RAND HOTEL, Harrogate. The XNorth’s pre- 
eminent trade fair Hotel, 200 rooms, vast lounges 
and Car Parks, fully licensed. Ideal for Radio, T.V. 
and Audio Exhibitions, 60,000 sq feet carpeted and 
curtained Exhibition rooms may be rented ‘‘ en bloc. 
Tel. 4631. [2027 


ARTICLES FOR SALE 


QUIPMENT for sale: Mullard Ferrox cores, LAL 
7/6; LA5, LA6, LAT, 12/6; Plessey vibrators, 
type 1214, 10/-; Plessey loudspeakers, 7inX4in, 35 


z 


01-486 5353. 
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OLATRON CD1014.3 d/b scope, portable, £65; Cossor 

F.M. alignment generator 1324, £12; Wayne Kerr 

Component Bridge B101, £12/10, all mint condition.— 
Box 252 Wireless World. 


‘yacuum pumps, gauges, etc., recorders, general 
Scientific and laboratory equipment, catalogue.— 
V. N. Barrett & Co., Ltd., 01-654 6470. [69 


Better deal for cash customers. We do not provide 

interest free credit but offer a generousdiscount 
of 15% for cash. Equipment despatched brand\new in 
sealed cartons on receipt of remittance with \order. 
Agents for all leading makes. Demonstrations, service, 
guidance.—Write or ’paone. Callers welcome. Open 
all day Saturday, Thursday half day.—Audio Serv.ces, 
Ltd., 82, East Barnet Rd., New Barnet, Herts. Tel. 
Barnet 6605. [20 


WPRO and audio tape Yin and 1linX2,400ft, huge 
v quantity available at traction of original cost, 
Please write for details; also 10%4in Video precision 
spools for 14in or lin tape, 17/6 and 20/- respectively; 3 
Mullard Ferrox cores LAl, LA2509, 7/6; j ` 7 
LA7, 12/6; Plessey vibrators, type 1214, 10/-; Plessey 
| loudspeakers 6inX4in, also 7inxX4in, 35 ohms, 15/-; 
Plessey ganged potentiometers 20K+20K Linear, 7/6; i 
. valves N78 10/-, EM84 5/-; Hivac mains neons (built- l 
in resistor) with 6in length twin lead, ideal for elec- 
tronic gadgets and novelties, new reduced price 1/3 
each or 12/6 dozen (also available 110V); transistors, 
Mullard OC205 5/-, R.C.A., 2N410 2/6, CV2389 (OC71) 
2/-; miniature germanium diodes, new and tested, 
100 for 10/-; electrolyte capacitors, 125 MFD, 500V 
4inX 134, 9/-, 1,000 MFD, 50V 2inxi%in 7/6, 50+50+ 
50 MFD, 350V 3inX1%%in 8/-. Enquiries invited for all 
electrolytics, very wide selection, discount on quanti- 
ties. Introducing a new rotary wafer switch which is 
fitted with sprung nylon locator, 1 pole-12 way, 3 pole- 
4 way, 4 pole-3 way, 2 pole-6 way, etc., 3/6 each, or 
36/- dozen. Try us for all ‘‘ hard to get’ spare parts; 
our prices are reasonable our service is good and we 
are world-wide exporters and overseas agents, etc. 
Please let us know your immediate requirements; lists 
available.—Elekon Enterprises, 30, Baker St., London, 
W.1. 01-486 5353. [245 


BC.2 television, radio, service, spares. Modif 
B your set BBC.2. New manufacturer’s CONVE OR 
kıts and tuners; list available. Pye integrated 405/ 
625 transistorised tuner, £5/5; dual 405/625 IF tran- 
sistorised panel incl. circuits, £2/15, p/p 4/6; Philips 
625 conversion kit incl. tuner, 625 IF panel, switch 
assy., 7 valves, circuits, etc., £5/5 (or less valves 
50/-), p/p 6/-; GEC/SOBELL 405/625 IF and output 
Chassis incl. circuit, 38/6, p/p 4/6; FERGUSON 625 
IF amp chassis incl. 6 valves, 55/- (or less valves 
17/6), p/p 4/6; UHF tuners inch. valves, 38/6 (less 
valves 15/-), p/p 4/6; new VHF tuners, GEC tran- 
sistorised, 70/-; A.B., Philips dual stand, Brayhead 
3003, 30/-; Cyldon C, 20/-; KB 16 Mc/s, 38 Mc/s, 
10/-, p/p 4/6. Many others available. Fireball tuners, 
push-button tuners, used, good condition, 30/-. p/p 
/6; TV signal boosters, transistorised Pye/Labgear 


4 i 
B1/B3 or UHF battery operated, 75/-; UHF mains A i 
operated, 97/6; UHF masthead, 105/-, post free; f | 
LOPTs scan coils, frame output transformers, mains 2 


droppers, etc., for all popular makes. Salvaged com- 
ponents—large_ selection of transformers, scan ‘coils, 


Development | 
gineers- 

onochro 
Television 


Decca Radio and Television require additional 
Development Engineers for design work in their 
Progressive Monochrome Television Laboratory. 
Applicants with experience on transistorised Sound and 
Video I.F. Amplifiers preferred. Good salaries and 
conditions of employment. 


Apply: | | 
Personnel Officer, (RT/94 
Decca Radio and Television, 
15-17 Ingate Place, : 


Queenstown Road, 
Battersea, S.W.8. 


’ 


a 


turrets, etc. Enquiries invited, C.O.D. despatch avail-. ARE YOU ° 

eE a | Supian Cao ne cama Ea anon: s 

on, .W.11. allers b, g o., Nor inch- 

ley, N.12 (near Granville 'Rd.). HIL. 9118 (day), & INTERESTED IN DOING VITAL WORK ON R.A.F. RADAR AND 


WIRELESS EQUIPMENT? 


SPE. 4032 (evg.). Early closing Thursday 1 p.m. 


(29 © æ Aged 19 or over and of good educational standard (G.C.E. “ O ”? level passes — 
= in English language, Maths and Physics, City and Guilds Telecommunica- 
l tions Technicians Certificate or equivalent qualifications are desirable though 
FED UP WITH YOUR not essential). 
PRESENT JOB? | x Experienced in radio/radar servicing, .with 3 years training/practical 
; — , ; experience. 
We require a number of junior engineers with drive 
and initiative for :— IF SO, WE OFFER: 
Circuit design—development and rototype g tes Aes . A P 
construction, etc; Electro-mechanical drafting — * A first class opening as a Civilian Radio Technician. Present salary starting 
printed circuit/chassis layouts, etc.; Production at up to £1,076 p.a. (according to age) and rising to £1,242, and good pros- 
ee Pre O a pects of promotion (top posts in excess of £2,000 p.a.) | 
E AEE TAL * 5 day week. 3 weeks 3 days annual leave at the start rising to 6 weeks, plus 
xcellent prospects and full training given, day release public holidays 
FANA AAE poe mary Oe tp EA Ueno ge omen en * Excellent prospects of a good pension. If you do not qualify for a pension, 


PER O GOR, then you receive a gratuity if you leave after at least 5 years service. 


ent NS ES Vacancies exist at R.A.F. Sealand, near Chester, R.A.F. Henlow, Bedfordshire, 
a ene R.A.F. Carlisle, Cumberland, and R.A.F. Medmenham, Buckinghamshire. Vacancies 
Solid State Controls Limited also arise from time to time at other R.A.F. stations throughout the country. 


j ’ ) 9 6 ; : . ° 
E E rege eee z Applicants should apply for further information and trade test to:— 


~ MINISTRY OF DEFENCE (CE3h(Air)) 
SENTINEL HOUSE, 
SOUTHAMPTON ROW, 


TELEVISION o LONDON, W.C.1. | 


or call at No. 30 MU Sealand between the following times :— 
E N G l N E E z] Monday-Friday 8.30 a.m. to 4 p.m. Saturday 8.30 a.m. to 12.30 p.m. 


Rapidly expanding Company in C.C.T.V. re Se ee E eer E ee ee 


requires additional engineer for servicing 


operations in the greater London area and 
UNIVERSITY OF MANITOBA GEOLOGY DEPARTMENT 


to promote new business. 
requires 


AN ELECTRONICS TECHNICIAN 
Some field trips. 


Salary up to $5,000 Canadian (approximately £1,908). 
Interviews will be held in London and Brighton sometime in the first two weeks of July 


Send full details in writing of experience to date and 


Ability to maintain lin. helical scan 
video VR.7003 recording machines, T/V 
monitors and vidicon cameras essential. 


Commencing salary £1,350 p.a. with 
favourable increment after 6 months. 


Estate car provided. Write giving full 
details to: ei 


The Technical Director, 

Television Applications Limited, 
9-11 Windmill Street, London, W.1. 
Tel.: Mus 3521. 


Write giving details of experience and qualifications to: 


Department CPO 1440, 
Canadian Government Immigration Service, 


38 Grosvenor Street, London, W.I. 
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TELEMETRY / 
TELECOMMUNICATIONS 
ENGINEER 


BP wish to recruit an engineer qualified to H.N.C. standard, to operate and maintain 
a new telecommunications/telemetry network in the Arabian Gulf. Applicants, aged 
25-35, should have experience with microwave radio, solid state digital data telemetry 
and control systems. Ideally, they should also be conversant with modern medium 
power, MF, HF and VHF single and multichannel radio, radar and small auto tele- 
phone exchange. 


The posting will not provide married accommodation, but three weeks leave granted 
in U.K. after three months in the Gulf. Two year contract initially with possibility 
of pensionable service. 


Please write giving brief details of age, qualifications and experience, quoting 
reference F.645/2/3WW to Mr. M. J. Telfer, External Recruitment, The 
British Petroleum Company Limited, Britannic House, Moor Lane, London, 
E.C.2. 


ELECTRONIC ENGINEERS 


Service Engineers required for Offices, throughout the United Kingdom, of 
well-known Company. manufacturing Electronic Desk Calculating Machines. 
Applicants should possess a sound knowledge of basic electronics with 
experience in electronics, Radar, Radio and TV or similar field. Position 
is permanent and pensionable. Comprehensive training, on full pay, will 
be given to successful applicants. Please send full details of experience to 


the Service Manager, Sumlock Comptometer Ltd., 
102/108 Clerkenwell Road, London, E.C.1. 


ULTRA ELECTRONICS LID., 


Urgently Require 
TEST ENGINEERS 


must be experienced in the testing and fault finding of complex electronic 
equipment. 


PROTOTYPE WIREMEN 


Applicants must be able to work from circuit diagrams and verbal instructions. 


Both vacancies offer a high rate of pay, good conditions, canteen social and 
sports club. 


Write or phone :— 


Personnel Officer, Ref. WWI, 
Ultra Electronics Ltd., 
Western Avenue, 

Acton, 

London W.3 

Telephone: 01-992 3434. 


pn Sas do impregnation or casting equipment; 6-gal- 
lon, complete with pump, gauges, etc., brand new; 
£120.—V. N. Barrett & Co., Ltd. 01-654 3972. [2020 


OXES of B.A. nuts and bolts, all brand new and 

high grade machine cut items, invaluable to all 
Service men, experimenters, etc.; bolts include 2BA, 
4BA and 6BA up to 2in long, various heads, mainly 
brass, approx. 3-400 items per box; our special price 
7/6, plus 2/- post and packing.—Walton’s Wireless 
Stores, 55a, Worcester St., Wolverhampton. [71 


ARTICLES WANTED 


| lec Cae diode and magnetic detector.—Rasmussen, 
164, Lowell, Redwood City, Calif., U.S.A. [247 


ANUAL K.B. L.F.T. 100 wanted.—Box W.W. 248, 
Wireless World. 

JANTED, Philips 9122 television, B.B.C. and I.T.A. 
only.—Rem Radio, Ashford (Middx) 55546. [249 


ANTED, televisions, tape recorders, radiograms, 
y¥ new valves, transistors, etc.—Stan Willetts, 37, 
High St., West Bromwich, Staffs. Tel. Wes. 0186. [72 


“WIRELESS Worlds ” wanted, 1967 issues for April, 
May, June, July, Sept., and the annual index, 
10/- for each.—Box W.W. 251, Wireless World. 


ANTED, _Eddystone communication receivers.— 
H.P. Radio Services, Ltd., 51, County Rd., Liver- 
pool, 4. Tel. Aintree 1445. [73 


ANTED, all types of communications receivers 
and test equipment.—Details to R. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon- 
don, E.11. Ley, 4986. [63 


NEW GRAM AND SOUND 
EQUIPMENT 


LASGOW.—Recorders bought, sold, exchanged; 
cameras, etc., exchanged for recorders or vice- 
versa.—Victor Morris, 343, Argyle St., Glasgow, C.2. 


VA cartons by return at keen prices; send 1/- 
for all samples and list.—J. & A. Boxmakers, 75a, 
Godwin St., Bradford, 1. [10 


VALVES WANTED 


WE buy new valves, transistors and clean new com- 
ponents, large or small quantities, all details, 
quotation by return.—Walton’s Wireless Stores, 55, 
Worcester St., Wolverhampton. [62 


CAPACITY AVAILABLE 


IRTRONICS, Ltd., for coil winding, assembly and 
. wiring of electronic equipment, transistorised sub- 
unit sheet metal work.—3a, Walerand Rd., London, 
S.E.13. Tel. 01-852 1706. 1 


HEET metal work, chassis, cabinets, engraving 
one off or production runs.—Apply Olson Elec- 
tronics, Ltd., Factory No. 8, 5-7, Long St., London, 
E.2. Tel. O1-739 2343. [2024 


"[RANSFORMERS, chokes and all types of coil wind- 
ing, one off or production runs.—Apply Olson 
Electronics, Ltd., Factory No. 8, 5-7, Long St., Lon- 
don, E.2. Tel. 01-739 2343. [2025 


TUITION 


INGSTON-UPON-HULL Education Committee. 

a ioe of Technology. Principal: E. Jones, M.Sc., 

FULL-TIME courses for P.M.G. certificates and the 

Radar Maintenance certificate.—Information from 

no nee of Technology, Queen’s Gardens, Kingston ubon 
ull. 


ADIO officers see the world. Sea-going and shore 
appointments. Trainee vacancies in April and 
September. Grants available. Day and boarding 
students. Stamp for prospectus. Wireless College, 
Colwyn Bay. [12 


TUDY radio, television and electronics with the 
world’s largest home study organisation, I.E.R.E., 
City & Guilds, R.T.E.B., etc. Also practical courses 
with equipment No books to buy. Write for free pros- 
perns. to ICS (Dept. 442), Intertext House, SARAPA 


"TV and radio A.M.I.E.R.E., City & Guilds, R.T.E.B.; 

certs., etc., on satisfaction or refund of .fee terms; 
thousands of passes; for full details of exams and home 
training courses (including practical equipment) in all 
branches of radio, TV, electronics, etc., write for 132- 
page handbook—free; please state subject.—British 
Institute of Engineering Technology (Dept. 150K), 
Aldermaston Court, Aldermaston, Berks. [15 


NGINEERS.—A Technical Certificate or qualifica- 
tion will bring you security and much better pay. 
Elem. and adv. private postal courses for C.Eng., 
A.M.I.E.R.E., A.M.S.E. (Mech. & Elec.), City & 
Guilds, A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering— 
Mech., Elec., Auto, Electronics, Radio, Computers, 
Draughts, Building, etc.—For full details write for 
FREE 132-page guide: British Institute of Engineer- 
ing Technology (Dept. 151K), Aldermaston Court, 
Aldermaston, Berks. [14 


RECEIVERS AND AMPLIFIERS 

SURPLUS AND SECONDHAND 
RO Rx5s, etc., AR88, CR100, BRT400, G209, S640, 
etc., etc., in stock.—R. T. & I. Electronics, Ltd., 


Ashville Old Hall, Ashville Rd., London, E.11. Ley. 
4986. T65 


TEST EQUIPMENT — SURPLUS 
AND SECONDHAND 


IGNAL generators, oscilloscopes, output meters, wave 
voltmeters, frequency meters, multi-range meters, 
etc., etc., in stock.—R. T. & I. Electronics, Ltd., Ash- 
ville Old Hall, Ashville Rd., London, E.11. Ley. 1986. 


TECHNICALTRAINING 


ECOME “‘ Technically Qualified ’’ in your spare time, 
guaranteed diploma and exam. home-study courses 

in radio, TV, servicing and maintenance. R.T.E.B., 
City & Guilds, etc., highly informative 120-page 
Guide—free.—Chambers College (Dept. 837K), 148. 
Holborn, London, E.C.1. [16 
ITY & GUILDS (Electrical, etc.), on ‘‘ Satisfaction 
or Refund of Fee” terms. ‘Thousands of passes. 

For details of modern courses in all branches of elec- 
trical engineering, electronics, radio, T.V., automation, 
etc.; send for 132-page handbook—free.—B.I.E.T. 
(Dept. 152K), Aldermaston Court, Aldermaston, Senta; 
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ELECTRONIC 
ENGINEERS 


THE JOBS 


These positions are at Senior and Junior levels 

and afford a fine opportunity to work on the 

development of sophisticated electronic sys- 
tems in the field of RADAR SIMULATION. 


THE MEN 


Should have had experience in one or more of 
the following fields: Radar, Sonar, Pulse Tech- 
niques, Video Systems, Analogue and/or 
Digital computers. A knowledge of integrated 
circuit techniques is desirable. Senior engin- 
eers should preferably have. had a minimum of 
five years’ experience of design or project 
management. Junior engineers should be 
qualified or qualifying to H.N.C. standard and 
should have had at least twelve months’ experi- 
ence in industry. 


THE REWARDS . 


Our Radar Simulation business is steadily 
expanding and these jobs offer a genuine long- 
term career to suitably qualified men. A high 
proportion of our products are exported. Sala- 


ries will depend upon qualifications and ex- 


perience. We operate a contributory Pension 
Scheme coupled with free Life Assurance, also 
a sick pay scheme. 


Apply to: General Manager 
~REDIFON LIMITED 4 
RADAR SIMULATOR DIVISION f o'moustav > 


Kelvin Way, Crawley, Sussex 
Telephone: Crawley 23422 


REDIFONE, 


A Member Company of the Rediffusion Organisation 
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ARE YOU EXPERIENCED 
Circuit Design or Systems Development—earning £1,200 to 
£2,500 and considering relocation? 
Are you a Technical Sales Engineer, Test Engineer or Pro- 
duction Engineer perhaps unrecognised or poorly rewarded 
in your present position? 
Have you special skills which are not fully utilised on your 
present job? 
Then do you know that Eiectronics Appointments is 
constantly in touch with almost 800 companies in the 
electronics field, covering all aspects of electronic engine- 
ering at all levels. 


Unique opportunities exist for you to obtain the best 
available job, with excellent prospects, in the area of your 
choice. 


The service is free and confidential, you need only tele- 
phone or write for full details. 


ELECTRONICS 
APPOINTMENTS LTD. 


NORMAN HOUSE: 105 109 STRAND: LONDON : W.C.2 
TEL: 01-836 5557 


er ss for High Fidelity 


the leading retailers of Radio and Hi-Fi equipment 
require top-class 


Radio and Hi-F1 


Service Engineers 


First-class working conditions and salary up to £30 
(according to experience) for the rgght men. 


Apply in confidence to: 


A. Barrows, Largs of Holborn, 76/77 High Holborn, 
London, W.C.1. 


AIRBORNE ELECTRONICS 


SERVICE 
TECHNICIANS 


RCA Great Britian Limited, is an International Electronics Company 
with diverse interests in the field of electronic engineering. Our 
Service Devision operating at A & AEE, Boscombe Down, Wiltshire, 
is engaged on servicing and mintaining airborne electronic equipment 


particularly AIRBORNE RADARS, ELECTRONIC NAVIGATIONAL § 


AIDS, and HF, VHF AND UHF COMMUNICATIONS. 


A number of interesting vacancies have arisen which offer excellent 


í opportunities for developing the initiative and furthering the career $ 
a of young men between 22 and 35. They must have relevant experience 


preferably on the specific equipment mentioned above. 


These positions carry monthly paid staff status with excellent fringe 
benefits, including three weeks paid holiday each year. A competi- 
tive salary will be paid and there are excellent promotion prospects. 


Please write or ’phone for application form to:— 


Mr. A. Freemantle 

Great Britian Limited 

Lincoln Way, Windmill Road 

Sunbury on Thames, Middlesex 
Telephone Sunbury on Thames 85511, Ext. 105 


A SUBSIDIARY OF RADIO CORPORATION OF AMERICA 
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WESTREX COMPANY LIMITED 


have vacancies for the following skilled personnel: 


ELECTRONICS ENGINEER conversant with solid state audio amplifier 
and logic circuit design to co-ordinate development including construc- 
tion and testing of prototypes. 


TESTER/INSPEGTORS for audio frequency type of work for Q.R. & C. 
Department. 


ELECTRO MECHANICAL TESTER/INSPECTORS of teleprinters 
and high speed tape punches for Q.R. & C. Department. We also require 
applications of same calibre for field maintenance and installation work; 


vacancies exist in many major towns. 


Please apply in writing stating the vacancy which interests you, giving full 
details of experience and career to date, to : 


Secretary, Westrex Co., Ltd., 
152 Coles Green Road, 
London, N.W.2. 


ELECTRONIC ENGINEERS 


Exciting Opportunities 
in Colour TV 


Yorkshire Television are building Europe’s first fully-designed custom 
built colour tv studios at Kirkstall Road, Leeds. 
We are looking for electronic engineers with a good knowledge of television 
engineering techniques to work on all aspects of Yorkshire Television’s 
technical operation, which includes Maintenance, Development, Video 
tape, Telecine, Lines, Sound and Outside Broadcasts. 
Yorkshire Television is the newest ITV company responsible for 
providing Independent television 7 days a week to Yorkshire and its 
immediate surroundings. 
Transmission starts July 29th (12 days time). 
Salary. Salary will depend on experience and qualifications, grades 
open are: | | 

Assistant Engineer £1,582 p.a. Technical Assistant £1,295 p.a. 
Three weeks annual holiday. Generous contributory pension scheme. 
Write giving full details of age, experience and qualifications to, 


Personnel Department 


Va 


YORKSHIRE TELEVISION 


The Television Centre, Leeds, 3. 


| 
35 watt Ultrasonic Amplifiers contain—2-EL | | YUKA’ EEES 
34, I-ECC, 87, aaa TET Bi SLLF -SPANN YUMAN AEROSOL WAY — 
Mains Trans. 200/250v—230v.85 amp. O.P. | A aa 
Trans. etc. Price £3-10-0 each including car- | ro thed air drying CREY HAMMER 
riage in U.K. E vow! op BLACK WRINKLE 
UNISTORS large quantities available £12 o (CRACKLE) finishes 


Yukan Aerosol spraykit contains 16 ozs. fine 
quality durable easy instant spray. No stove baking | Other Yukan Air 
required. Hammers available in grey, blue, gold, | Drying Aerosols, 
bronze. Modern Eggshell Black Wrinkle (Crackle) | /6-ozs. at 15/11 
all at $4/ll at our counter or 15/1, carriage paid, | Carr. aid 

per push-button self-spray can. Also Durable, heat | include: 

and water resistant Black Matt finish (12 ozs. self- 
spray cans only) 13/II carriage paid. 

SPECIAL OFFER: I can plus optional transferable 
Snap-on trigger. handle (value 5/-) for 18/Il, carriage 
paid. Choice of 13 self-spray plain colours and pri- 
mer (Motor car quality) also available. 


Please enclose cheque or crossed P.O. for total amount to: 
307a, EDGWARE ROAD, ., 

YUKAN, wwa LONDON, W.2, 222" 

We supply many Government Departments, Municipat 

Authorities, Institutes and Leading Industrial 


Organisations —We can supply you too. 
Open all day Saturday. Closed Thursday afternoons. 


per 1,000 types Q3/2, Q3/5 and Q8/5. 
Full details and samples on request. 


TRANSFORMER LAMINATIONS enormous 
range in Radiometal, Mumetal and H.CR., 
also “C” & “E’’ cores. Case and Frame 


Zinc Chromate ‘ 
Clear Lacquer 
Metallics: Grey, 
Blue, Bronze 
and. Gold. 


assemblies. 


J. Black | 
i.. 01-203-1855 | | 


44, GREEN LANE, HENDON, N.W.4. Tel :- 01-203-3033 


| MINIATURE KEY SWITCHES, (P.O. Lever Type 1000), 


centre off. 2 c/o each way. 7/6 ea. 

RE-SETTABLE HIGH SPEED COUNTER (3 x I x in.) 
3 digit. 12/24/48 v. (state which), 32/6 ea. P.P. 2/6. 

HIGH SPEED MAGNETIC COUNTERS (4 x | x lin.) 4 digit. 
6/12v. 24/48v. (state which), 6/6 ea., P.P. I/-. 

SOLARTRON OSCILLOSCOPES. CD7I1IS. £50 carr. 70/-; 
CD643 £50, carr. 70/-; QD910 £75, carr. £5. All 
units in first class condition. Complete with 
manuals. 

R.F. AMMETERS 3in. Rnd. 0/6 amp. 10/- ea. P.P. 2/6. 


COPPER LAMINATE PRINTED CIRCUIT BOARD (84 x 54x 
qein.), 2/6 sheet, 5 for 10/-. 


Also |14 x 64in. 4/- ea., 3 for 10/-. 


BULK COMPONENT OFFERS 
100 Capacitors (latest types) 50pF to .5F. 
250 Resistors 4 and 4 watt. 
250 Resistors 4 and | watt. 
150 Hi-Stab Resistors, 4, 4 and | watt. 
25 Vitreous W/W Resistors, 5%. 
12 Precision Resistors .19%% (several standards 
included). 
12 Precision Capacitors | and 2% (several 
standards included). 


12 Electrolytics (miniature and standard sizes). 
ANY ITEM 10/-, ANY 5 ITEMS £2 


| VENNER LIGHTWEIGHT ACCUMULATORS (I oz. I? x 


13x tin.) 2 v. 1.5 a.h., 12/6 ea. (with electrolyte and 
charging inst.). 

CARPENTER POLARISED RELAY 18,000 turns at 4000Q 
15/- (with base). ALL Types of G.E.C./SIEMENS/ 
S.T.C. Sealed reiays stocked. 

MAINS RELAY (240 v. A.C.) 12 H.D. make contacts, 
20/- ea., P.P. 2/6. 


1 REED RELAYS (2 Herkons) S.T.C. 2426-582-15, 2 make. 


10-15 volt coil, 15/- ea. 


“ 3000 ” TYPE RELAYS (Ex. New Equip.) 10 for 25/- 
(our choice), p.p. 5/-. 


| ee ete LOGIC BOARDS containing 14 BCZII, 2 


C122, 2 trimpots 20/- ea.; board containing 9 
BCZII, tantelum caps. etc. 10/- ea. 


TELEPHONE HANDSET (Type 706) 17/6 ea., P.P. 2/6. 


ZENER DIODES 3 to 50 volt. 5%. 1.5 watt, 3/6; 10 
watt, 5/6 ea. 

TELEVISION TUBES (Brand New) I9in. M47/I1OW £6 ea.; 
23in. A59/10WV £8 ea. Carr. & ins. 20/-. These tubes 
are B.B.C. monitor quality. 


THYRISTOR LIGHT DIMMER/SPEED CONTROL modules 
and kits. 200 watt kit 27/6, module 35/-; 500 watt 
kit 37/6, module 45/-; 1000 watt kit 52/6, module 
60/-. P.P. 2/6. 


SILICON CONTROLLED RECTIFIERS (Thyristors) BTY87 
(100r) 100 p.i.v. 12 amp., 15/- ea.; TBY9I (150r) 
150 p.i.v. 16 amp., 20/-; CRS25/10 100 p.i.v. 25 amp., 
30/-; CRS25/40 400 p.i.v. 25 amp., 60/-; CRSI/20 
200 p.i.v. | amp., 5/6; CRSI/40 400 p.i.v. | amp., 
7/6; CRS3/40 400 p.i.v. 3 amp., 10/+ ea. 

SILICON DIODES RS220af 2/- ea., £1 doz.; RS240 3/- ea., 
30/- doz.; RS280 4/- ea., 40/- doz.; 1S103/BY 100 
4/- ea., 40/- doz.; RAS3IOaf (avalanche) 6/- ea., 
60/- doz.; 1S413 5/- ea., 50/- doz.; RS610, 10/- ea. 
RS640 20/- ea., RS812 40/- ea.; RS845 60/- ea. 


CAR RADIO SPEAKER 7 x 4in. 3/5 ohm. 15/- ea. P.P. 2/6. 


OSCILLOSCOPES Cossor 1035, £17/10/-; 1049, £20; 
Solartron D300, £20, P.P. any unit £2/10/-. 


‘E.M.I. MINIATURE RELAYS (24v. | c/o) 4x4 in. 


We. 4 oz. 7/6 ea. 
REO Qe METERS (by Smiths) lx in. 15/- ea. 
.P. 2/6. 


SILICON BRIDGE UNITS. GEX54I 80 p.i.v. 10a., 37/6; 
EIIBD-RC 100 p.i.v. 10a., 37/6; GA3I-A (Germ). 
200 p.i.v., 2a., 20/-. 

ae are VOLTAGE REGULATORS. Type LT-1000-2S. 

25 ea. 

P.C. CONNECTORS (13 way in-line), 4/6 pair. 

LARGE CAPACITY ELECTROLYTICS. 2,000 uF. 150v.; 
4,000 uF. 90v. 7/6 ea. 6,300 uF, 63v.; 10,000 uF 30v.; 
16,000 uF 15v.; 25,000 uF I5v. 10/- ea. All 44x 2in. 
screw terminals. P.P. |/- ea. 

SPEAKER BARGAINS. €E.M.I. 138in. with double 
Tweeters 15 ohm, 65/-, P.P. 5/-. As above less | 
tweeters 3 or 15 ohm, 45/- ea., P.P. 5/-. 

FANE 12in. 20 watt (Dual Cone), 95/-, P.P. 5/-. 

TRANSFORMERS L.T. 50v. at 5 amp. 19-0-19v. 4 amp. 
25/-, P.P. 5/-. 

TRANSFORMERS H.T. 625-0-625v. at 110 m.a., 6.3v. at 
2a., 6.3v. at 3a. c.t. Parmeko Neptune series, 35/-. 
P.P. 5/-. 

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C., 
85/- ea., P.P. 5/-. 

QUARTERLY ELECTRIC CHECK METERS, 40 amp. 240v. 
A.C., 20/- ea., P.P. 5/-. 


STEP-DOWN TRANSFORMERS. PRI, 200/250v. Sec. I. 
115v. at 1.25 amps.; Sec. 2. 25v. at 5 amp., 25/- ea., 
P.P. 5/-. 


PATTRICK & KINNIE 


81 PARK LANE, HORNCHURCH, ESSEX 
Tel.: ROMFORD 44473. 
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PERKIN-ELMER LIMITED 
of BEACONSFIELD 


is actively engaged in the development and manufacture of automatic 


analytical equipments using infra-red, ultra-violet, 


resonance and other techniques. 


nuclear magnetic 


The Company is in the process of considerable expansion and requires :— 


ELECTRONIC TEST ENGINEERS 


The Job Descriptions for these appointments call for a sound knowledge of 
modern electronic circuits and the ability to diagnose faults logically and 


Systematically using standard test methods. 


O.N.C. (Elec.); City and 


Guilds Technicians Certificate or equivalent is desirable, but applications 
will be considered from those who have good practical test experience. 


SERVICE ENGINEERS 


Vacancies exist in our Service Department for Engineers. The basic require- 
ment for these appointments is a good knowledge of electronics to O.N.C. 
standard. A Company car will be provided for those employed as Field 


Engineers. 


Apply to:— 
L. H. Oates, 
Personnel/Training Manager, 
PERKIN-ELMER LTD., 
Post Office Lane, 
Beaconsfield, Bucks. 


SUMMER BARGAIN ! 
HARVERSON’S SUPER MONO AMPLIFIER. 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode pentode 
valve as audio amplifier and power output stage. Impedance 
3 ohms. Output approx. 3.5 watts. Volume and tone 
controls. Chassis size only 7in. wide x 3in. deep x 6in. 
height overall. A.C. mains 200/240v. Supplied absolutely 
Brand New, completely wired and tested with valves and 


Beaconsfield 5151 


8-VALVE AUDIO AMPLIFIER MODEL HA84 


Designed for Hi-Fi reproduction of 
records A.C. mains operation 
Ready built on plated heavy gauge 
metal chassis, size 74in. w. x 4in 

d. x 4in. h. Incorporates ECC83 
EL84, EZ80 valves. Heavy duty, 
double wound mains transformer 
` and output transformer matched for 


EXCLUSIVE OFFERS 


LATEST TYPE, HIGHEST 
QUALITY 7 FOOT HIGH x 
24 INCH DEEP TOTALLY 
ENCLOSED 19 INCH RACK 
MOUNTING 


DOUBLE SIDED CABINETS 


having the following unique features 


% Double sided — 
‘the cabinets will 
take rack panels 
both sides, that is 
back and front 
and they are 
drilled and tapped 
all the way down 
every sin. for this 
purpose. 


Fitted “Instantit”’ 
(World Patents) 
fully adjustable 
rack panel mounts 
both vertically 
and horizontally 
—these allow the 
rack panels to be 
recessed if desired 
—tfor instance, if 
the panels are 
fitted with pro- 
jecting compo- 
nents and it is 
desired to enclose 
them by doors. 


+ All edges and corners rounded. 


All interior fittings, tropicalised and rust proofed and 
passivated. 


xK Built-in Cable Ducts—removable. 
xX Built-in Blower Ducts—removable. 
X Ventilated and insect proofed tops. 
x Detachable sige panels, 


%Full length instantly detachable doors fitted espaguolette 
bolts available if ordered with cabinets. 


% Made in California, U.S.A., cost the American Govern- 
ment £107 before devaluation. 


Finished in grey primer and in new condition. 


OUR PRICE £26 10 0 


(Carriage extra). 
(Full length doors £5 each extra). 


You do not require doors if you are going to mount panels 
front and back and do not wish to enclose them. 


40-page list of over 1,000 different items in stock 


mer. LIMITED NUMBER 3 ohm speaker, separate bass, treble 
ONLY OUR EOCK BOTTOM 49 6 P. & P. S and volume controls. Negative feed- available—keep one by you. 
BARGAIN PRICE l 6/-. back line. Output 4} watts. Front panel can be detached and 
Sg Te Tg leads extended for a mounting of controls oe ane has 
been specially designed for us and our quantity order enables us Track Teletypewriters 
T R A N S l S T O R S T E R E O 8 A 8 to offer them pompata br knobs, valves, etc., wired and tested bak: 7 z? 

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 transistor for only £4/5/-. K7 Track Tape Readers the 3 units £45 

giving 8 watts push pull output per channel (16W. mono), ak Enoka AMPLIFIER KIT K? Track Tape Punches 

Integrated pre-amp. with Bass, Treble and Volume controls. * Similar in appearance to HA 34 above but employs entirely 

Suitable for use with Ceramic or Crystal cartridges. Output different and advanced circuitry. Complete set of parts etc %Philco CLR Microwave Multiplex Radio- 

stage for any speakers from 3 to 15 ohms. Compact design, all "9/6 P. & P. 6/- PONE oc ccscajyecccccniseccecveccene £250 0 

parts supplied including drilled metal work. Cir-Kit board, Rectifiers, 8-phase hoii 28 v. 200 A. out . £35 0 

attractive front panel knobs, wire, solder, nuts, bolts—no C 

extras to buy. Simple step by step instructions enable any HIGH GAIN 4-TRANSISTOR PRINTED CIRCUIT %Stelma Teleprinter Monitors ............ £3 0 

constructor to build an amplifier to be proud of. Brief Speci- AMPLIFIER KIT TYPE TA1 %Stelma Logic Units, octal base .......... £1 10 

fication: Freq. response +3dB, 20-20,000 c/s. Bass boost © Peak output in excess of 14 watts. @ All standard British Collins 748 H-1 Test Set P.U.R 

approx. to +12dB. Treble cut approx. to -.16dB. Negative components. @ Built on printed circuit panel, size 6 x 3in ollins wh LORE SOUS... ees eee eee UR. 

feedback 18dB. over main amp. Power requirements 25V. at © Generous siZe driver and output transformers. @ upit % Digital illuminated Indicators 0-9 6 v £2 0 

.6 amp transformer tapped for 3 ohm and 15 ohm speakers. @ Transis- 

PRICES: tors (GET 114 or S1 Mullard OC81D and matched pair of OC81 ACen Breakenl, WO AMPS ritene 10 
Amplifier Kit, £9/10/- (Built and Tested £12/ 10/-), P. & P. 4/6 o/p). @ 9 volt operation. @ Everything supplied, wire, battery XK Uniselectors 10 bank 25 way ex new ...... £1 15 
Power Pack Kit, ee (Built and Tested $3) P. & P. 4/-. clips, solder, etc. .@ Comprehensive easy to follow instruc- % Precision Mains Filter Units.............. 10 
Cabinet (as illus.), £2/10/-. P. & P. 5/6. tions and circuit diagram 2/6 (Free with Kit). All parts sold Avo G Count 

(Special Offer— £14/10/-, post free if all above kits ordered at separately. SPECIAL PRIOR 45/-. P. & P. 3/-. Also ready vo Geiger Counters ........... TERETERE £7 10 

same time or built and tested for £18 post free.) built and tested 52/6. P. & P. 3/-. x Illuminated 4 section Switches .......... £1 0 

Circuit marani, construction details and par list (free with K Teletype Model 28 Power Supply Units £5 10 

kit A.E 
ne 10/14 WATT HI-FI AMPLIFIER. KIT * Teletype Model 28 Function Boxes ........ j £5 0 

HUGE PURCHASE! A. stylishly finished mon- = % Pen Type Personal Dosemeters 0/50R..:.... 15 
| || E.M.I. 4-SPEED PLAYER. aural amplifier with an KR.C.A. 420 me/s 5 el. Yagi Beams ...... £2 10 
output of 14 watts from 
Heavy 8%in. metal turntable. Low 2 EL84s in push-pull £22 10 
flutter performance 200/250 age Super. reproduction 5 % Beckman Heliopots 30K and 50K ........ £1 10 
motor (90 v. tap). Complete wi both music and speech, ; N ; 
latest type lightweight pick-up arm with negligible hum. KRS 25 watt Projector Speakers, range 1 214.10 
and mono cartridge with t/o styli for Separate eee for oo 47.200 b, i P z k ie 450/470 A * f pea kad tak Nace ed 230 0 
LP/78. and gram allow records = anadaptors CBs ENEE T 
LIMITED. NUMBER ONLY 63/-. and announcements to 
P. & P. 6/6. follow each other. Fully kaper pai 7 Rae lg 2/32 me/s .. pail p: 
shrouded section woun 22 SSB Receivers .......... 
output transformer to AN/UPM-1 e Analysers 10/1 0 
QUALITY RECORD PLAYER AMPLIFIER MK. II match 3-150 speaker Ne es TT OR, 

A top-quality record player amplifier employing heavy duty and 2 independent vol- i 

double wound mains transformer. ECC83, EL84, EZ80 valves. ume controls, and separate bass and treble controls are provided %* AN/URM 33, 34, 35 and 36 Signal Generators 

Separate bass, treble and volume controls. Complete with output giving good lift and cut. Valve line-up: 2 EL84s, ECC83, EF86, 1,000/10,000 mc/s .............., genie P.U.R. 

marae gars aed rj om Se ETA T 2 win and EZ80 rectifier. Simple poring 3S booklet 1/6 (Free Kina %Narda 500 w. Ultrasonic Cleaners ........ £85 0 

6in. h. Ready built and tested. -. P. - G/-. arts). All parts sold separately £7/9/6. P. & P. 8/6 ; 

ALSO AVAILABLE mounted on board with output transformer Tis available ready built and tested complete with standard K Monitor Type 56 and Power Units ........ £7 10 


and speaker ready to fit into cabinet below. PRICE 97/6. 
P. & P. 7/6. 


DE LUXE QUALITY PORTABLE RECORD PLAYER CABINET 
Uncut motor board size 14} x 12in., clearance 2in. below, 
5tin. above. Will take amplifier above and any B.S.R. or 
GARRARD <Autochanger or single Player Unit (except AT60 
or SP25). Size 18 x 15 x 8in. PRICE £$3/9/6. Carr. 9/6. 


input sockets. £9/5/-. P. & P. 8/6. 

USA ES OPK AE ES SET A RS STR AYE NII T TOSSES BEETLE NN CAL SRE LPT ROD ISS PR, 
4-SPEED RECORD PLAYER BARGAINS 

Mains models. All brand new in maker’s original packing. 

E.M.I. Model 999 Single Player with unit mounted pick-up arm 

and mono cartridge £5.5.0. 

B.S.R UA25 with latest mono compatible Cart....... £6 19 6 

All plus Carriage and Packing 6/6. 


HARVERSON SURPLUS CO. LTD. 


170 HIGH ST., MERTON, LONDON, S.W.19 
Open all day Saturday (Wednesday | p.m.) 


S.A.E. all enquiries. 
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PLEASE NOTE: P. & P. 
CHARGES QUOTED AP- 
PLY TO U.K. ONLY. P. & P. 
ON OVERSEAS ORDERS 
CHARGED EXTRA. 


Tel: 01-540 3985 


6/-. qd eee 
; . 6/-. j i . h 
<3 i: * Metro-Vickers-Vacuum Pumps 230 v. A.C... 


Carriage extra at cost on all above. 


We have a large quantity of ‘bits and pieces” 
we cannot list—please send us your requirements 


we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD — DORSET 


WESTBOURNE 65051 


y3 


An OPPORTUNITY 


to work on the 
most advanced 
oscilloscopes of the 
day is available to 
good Engineers 


MAINTENANCE ENGINEERS are needed. by 
TEKTRONIX to join a technical team who service Write or telephone to:— 
state-of-the-art products used by the rapidly ex- Mr. R. M. GARRETT 


panding electronics industry. Field Engineering Manager, 


We offer GOOD SALARIES and pleasant working Tektronix U.K. Ltd., 
conditions, PROFIT-SHARING and NON-CON- Beaverton House, 

TRIBUTORY LIFE ASSURANCE and PENSION Harpenden, Herts. 

SCHEMES. | Telephone: HARPENDEN 61251 


ELECTRONIC 
SUPERVISORY 
SYSTEMS 


Telemetry, Remote Control and Data Logging equipment for 
applications in the gas, electricity, water, marine and petro- 
chemical industries is provided by: 


SERCK 
CONTROLS 


Qualified engineers with good appropriate experience are 
required for the following responsibilities. 


TELECOMS for DATALINKS 


The transmission of digital data over any type of communication 
circuit. A system is designed for each telemetry project. 


CONTRACT ENGINEER 


To liaise between the customer and ourselves on all commercial 
and technical matters. Experience with industrial instrument- 
ation could be an advantage. 


ESTIMATING ENGINEER 


The preparation of a detailed estimate of costs from an out- 
line system design, derived from a customer’s specification, on 
which a tender is to be submitted. | 


These staff appointments carry three weeks’ annual holiday 
with pay and free Life Assurance. The normal working week 
is 37 hours. 


An application form may be obtained from 
The Engineering Director, 


SERCK CONTROLS SERCK 


Queensway, Leamington Spa, GROUP 
Warwickshire | 
Ref. WW l [845 


NAVIGATION AND 
COMMUNICATION 
DEVELOPMENT 
ENGINEER 


We require a Development Engineer to advise on Electronic and 
Radio communication and navigation systems for new aircraft. 
He will be employed in our Project and Development Branch at 
Heathrow Airport, London and will be required to prepare 
specifications, evaluate proposals, equipments and installations 
and to liaise with National and International Organisations. 


We expect the successful applicant to have H.N.C. or an equi- 
valent qualification and at least five years’ experience of electronic 
systems or circuitry, some aviation experience being an advantage. 


Salary in the range commencing at £1,677 rising to £2,306 per 
annum with prospects of promotion. We offer excellent conditions 
of employment including sick pay and a pension scheme and there 
are opportunities for holiday air travel. 


Apply to: 

Personnel Officer Engineering 
(Employment) (WW) 

BEA, Engineering Base, 
Heathrow Airport-London, 
Hounslow, Middlesex. 
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The Computer Industry 


Technical Authors 


Have you asked yourself these questions recently ? 


Is my job stimulating ?.................. 
Are my working conditions good? ..... 

Can l afford to live in an attractive house? 
Do | live close enough to my work ?.... 


YES/NO 
YES/NO 
YES/NO 
YES/NO 


Unless you can answer “YES” to all four questions, your situation can 


be improved. 


We have vacancies in our Documentation Section for Technical 
Authors, versed in electronic and electro mechanical systems where 
the task is stimulating, the working conditions excellent and 
inexpensive housing is available within a short distance. 

To find out more about the job and the prospects it could have for you, 
send your name and address, and we will do the rest. 


Manager, Personnel Services (Ref. WW554), 


English Electric Computers Ltd., 


Copthall House, 


Nelson Place, Newcastle, Staffs. 


.M.G, Certificates, City & Guilds and I.E.R.E. 
Examinations. Also many non-examination courses 

in Radio, TV and Electronics. Study at home with 
world famous ICS. Write for free prospectus stating 
subject to—International Correspondence Schools (Dept. 
443), Intertext House, Parkgate Rd., London, OW 


BOOKS 


* A BACS of Nomograms.’’ By A. Giet. Translated 

from the French by H. D. Phippen and J. W. 
Head. Most engineers have made use of nomgrams at 
some time in their careers, and are fully alive to the 
tact that they are a very convenient tool when the 
same formula has to be solved repeatedly for several 
sets of variables. It is fair to say, however, that 
only a small proportion of even those who habitually 
employ nomograms know how to construct them for 
their own use. Most of the comparatively small litera- 
ture on the subject is written for mathematicians and 
is extremely difficult for the practical engineer to 
comprehend. This book is essentially practical and 
not only demonstrates the many and varied applica- 
tions of the abac of nomogram, but shows how even 
those without highly specialized mathematical know- 
ledge may construct their own charts. 35/- net from 
all booksellers. By post 36/- from Iliffe Books Ltd., 
Dorset House, Stamford St., London, S.E.1. 


a i eee Engineering Principles and Practice, 

vol. III. Waveform Generation,” by S. W. Ames, 
B.Sc.(Hons.), A.M.I.E.E., and . ©.  Birkinshaw, 
M.B.E.. M.A., M.I.E.E. The third volume of a com- 
prehensive work on the fundamentals of television 
theory and practice. written primarily for the instruc- 
tion of BBC engineering staff. This volume gives the 
application in television and sinusoidal, rectangular, 
sawtooth and parabolic waves and shows the mathe- 
matical relationship between them. The main body 
of the text is devoted to the fundamental principles 
of the circuits commonly used to generate such signals, 
the treatment being largely descriptive in nature and 
therefore less mathematical than that of the previous 
volume. The work is intended to provide a compre- 
hensive survey of modern television principles and 
practice. 30/- net from all booksellers. By post 31/- 
from Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. 
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English Electric Computers 


System 4 


+ [ Oe eae os delay Lines,? C. F. Brockelsby, 

J B.Sc., A.R.C.S., A.M.I.E.E., J. R. Palfreeman, 
R. W. Gibson, B.Sc. (Eng.), Grad. I. Mech. E. The 
authors are members of a team which has been work- 
ing on ultrasonic delay lines, since the early days, 
at the Mullard Research Laboratories. This is the 
first book to be written specifically on the subject. 
which has important applications in radar, radio and 
television, electronic computers, pulse-forming net- 
works, correlation techniques and multi-channel com- 
munication systems. The early chapters discuss basic 
principles and the various type of delay lines are 
then covered. The chapter on electronics for delay 
lines deals fully with the design of broad-band ampli- 
fiers, oscillators. etc., either with transistors or valves. 
The last two chapters are devoted to the delay line 
measurements and the many applications of delay 
lines. Among the five appendices there is one con- 
taining nearly 60 curves which give the characteristics 
of many delay line materials. The final appendix 
discusses one of the latest developments, ceramic 
transducers, 65/- net, 66/3 by post. 


ss Basie Mathematics for Radio and Electronics.” 
: By F. M. Colebrook, B.Sc., D.I.C.A.C.G.I., Re- 
vised and enlarged by J. M. Head, M.A. (Cantab.), 
presents in readable form a complete course in basic 
mathematics from engineering students of all kinds 
and leads on to the more advanced branches of 
mathematics of increased importance to radio en- 
gineers. In this edition the chapter covering the 
application of mathematics to radio has been revised 
and enlarged while new subjects covered include 
Stability, Linear Differential Equations, Elementary 
Statistics, Short Cuts to Numerical Calculations and an 
Intreduction to Matrices. Will be invaluable to those 
without previous knowledge of the subject. 17/6 net 
from all booksellers. By post 18/6 from Iliffe Books, 
Ltd., Dorset House. Stamford St., London, S.E.1. 


ss ADIO Designer’s Handbook.” Editor. F. Lang- 

aord-Smith, B.Sc., B.E., Senior Member I.R.E. 
(U.S.A.), A.M.I.E. (Aust.). a comprehensive reference 
book, the work of 10 authors and 23 collaborating en- 
gineers. containing a vast amount of data in a readily 
accessible form; the book is intended especially for 
those interested in the design and application of radio 
receivers or audio amplifiers. Television, radio trans- 
mission and industrial electronics have been excluded 
in order to limit the work to a reasonable size. 65/- 
net from all booksellers. By post 67/9 from Iliffe 
Books Ltd., Dorset House, Stamford St., London, S.E.1. 


ADJUSTABLE HOLE 
& WASHER CUTTERS 


The right Adjustable 
tool for tre- hole and 
panning washer 
holes |’-124’ cutters 18% 
in diameter Tungsten 


High Speed 
Tool bits 


In our range of I7 
Models 


Write for illustrated brochure of our full range with 
straight or Morse taper l-4 or Bitstock shank. 


All models available from stock 


AKURATE ENGINEERING CO. LTD. 


Cross Lane, Hornsey, London, N.8 
TEL. 01-348 2670 
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RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, COTTON AND SILK 
COVERED 


MANGANIN 


SMALL ORDERS PROMPTLY DESPATCHED— 


B.A. SCREWS, NUTS, WASHERS, SOLDERING 
TAGS, EYELETS and RIVETS 


TUFNOL and EBONITE ROD 
AND TUBES, BAKELITE PANELS, 
PAXOLIN TYPE TUBES 


SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Telephone 01-254-4688 
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For 


ACCURACY 

RELIABILITY 

PRICE ECONOMY 

y ou can Write for 
DEPEND baie & 
on Price List 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (01-942 0334 & 2988) 
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from the 


macrocosm 
to the 
microcosm 


...and everything in between 


Top: the world’s weather seen completely. This global photomosaic—the first 

complete view of the world’s weather—was assembled from 450 pictures taken by Tiros 9 
during a 24-hour period in 1965. Right: life magnified 40,000 times, a glass 

fibre model of the basic unit of life, the cell. SCIENCE JOURNAL monitors the entire 
compass of the ever expanding world of science and technology, keeping workers in 
specific fields in close touch with progress over the entire front. Superbly produced, 
profound yet immensely readable, every issue contains feature articles by 

acknowledged authorities plus many pages of news reports and commentary. 


SCIENCE JOURNAL 


MONTHLY 5s 
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NEW 


BOOKS 


MAY 


ABC'S OF 
THERMOCOUPLES 


by John D. Lenk 


22/6d. 


AMATEUR RADIO 
ANTENNA 
by Harry D. Hooton 35/- 
FM MULTIPLEXING 
FOR STEREO =, 


by Leonard Feldman 


JUNE 
MICROMINIATURE 
ELECTRONICS 
by I. H. Kalish 40’- 
PRACTICAL 
TRANSISTOR 
THEORY 
by E. Patrick Wiesner 
CONTROL 
INSTRUMENT 
MECHANISMS yo, 
ELECTRONIC GAMES 
AND TOYS YOU 
CAN BUILD 


by Len Buckwalter 


JULY 


INERTIAL GUIDANCE 
SYSTEMS 9 
MODERN 
DICTIONARY OF 
ELECTRONICS 

by Rudolf F. Graf 70’- 
UNDERSTANDING 
ELECTRONIC TEST 
EQUIPMENT 30’. 


by Joseph A. Risse 


FOULSHAM-SAMS 


20/- 


24/- 


TECHNICAL BOOKS 


(W. FOULSHAM & CO.LTD.) 
YEOVIL RD., SLOUGH, BUCKS, ENGLAND - 
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SWANCO PRODUCTS LTD. 


asnaPp AMATEUR RADIO SPECIALISTS  aspaq 
NEW EQUIPMENT 


Sommerkamp F-Series Equipment: 
FR-DX-500 double conversion superheterodyne 


with crystal controlled first nixer, 160-10 metres 180 0 O 
FL-DX-500 SSB/AM/CW transmitter, 240-watts 

PEP, complete with built-in power supply and 

Antenna relay 6 0.056650 6 ses erdiews nena tiew owes 145 00 
FL-DX-2000 linear amplifier, 960 watts PEP .... 110 O O 
Sommerkamp FT-DX-500 transceiver, 80-10 metres 250 O O 
Swan Line Equipment: 
Swan 500 SSB Transceiver, 80-10 metres ........ 250 0 0 
Swan 350 SSB Transceiver, 80-10 metres ...... 216 0 0 
Swan 2380-XC Power supply (to suit 500 or 350) .. 49 0 QO 
Swan 410 VFO and adapter ................0 00s 6115 0 
Hallicraiter Equipment: 
SX-130 Communication receiver ................ 8615 0 
SX-122 Communications receiver................ 148 5 O 
SX-146 SSB Receiver, 80-10 metres ............ 137 5 0 
HT-46 SSB Transmitter, 80-10 metres, .......... 192 5 0 
HA-1 Electronic Keyer ............ ccc ceeeees 42 15 0 
Eddystone Radio Ltd.: 
Eddystone EA12 Amateur Bands Receiver, 160-10 

a a TETE EEA T E E E TTT 185 0 0 
Eddystone 940 Communications receiver ........ 133 0 0 
Eddystone 840C Communications receiver ........ 0 0 
Eddystone EC10 receiver. ............. 2... eee eee 53 0 0 
Eddystone EB35 receiver ..............c00ceees 60 6 3 
Eddystone EB36 receiver ........ ALATE TTE 54 5 7 
Trio Communications Receivers: 
Trio JR-60 14 tubes amateur communications 

receiver, 540 kc/s-30 Mc/s, plus 142-148 Mc/s .. 6119 0 
Trio 9R59 tube communications receiver ........ 34 13 0 
Trio 9R59DE 8 tube communications receiver .... 86 15 0 
Trio JR500SE Amateur bands receiver 80-10 m. .. 61 19 0 
Lafayette Communications Receivers: 
HA-500 Amateur bands receiver, 80-6 metres ... 4420 
HA-700 Communications receiver (with product 

GELOCEON) «ose ais sa Sele sien 6 6 cde Ha eed wearers ve 3716 0 
HA-350 Amateur bands receiver, 80-10 metres .. 6710 O 
K.W. Electronics Ltd. 
K.W.201 Amateur Bands Receiver, 160 m.-10 m. 105 O O 
K.W. Vespa Mk. II transmitter (with PSU)...... 128 00 
K.W. 2000A SSB Transceiver, 160 m.-10 m. (with 

PB) I E T i eieia T pus ore bow ae we 220 0 0 
Mosley Electronics (Beams): 
TA-38Jr. Triband three-element beam ........ 27 5 0 
TA-32Jr. Triband two-element beam .......... 19 5 0 
TA-3lJr. Triband dipole .................06. 1111 0 
V-3dr. Triband vertical ...............0000- 0 
TD-3Jr. Wire Trap Dipole ...............00- 615 0 
Channelmaster rotators ............. eee cee eees 13 13 0 
Channelmaster rotators (automatic) ............ 18 18 0 
Park-Air Electronics Ltd.: 
2-Metre Transmitter (complete with mic., etc.).... 80 0 O0 

| Jet Set Aircraft receiver...............ceeeeeeee 1200 

Sky Bandit Aircraft receiver ..............206- 23 10 0 
Kurer Aircraft, short, medium, and long wave 

TOCOIV ED a5-o'6 this see's ent oka ob Saeed ale aes Same 41 9 6 
Swanco/CSE Equipment: 
Swanco/CSE 2A10 solid state transmitter ........ 43 7 0 
Swanco/CSE 2AE solid state receiver ............ 44 00 
Swanco/CSE Type II A.T.M.A. mobile/fixed/port- 

able antenna ............ cece cece ees 915 0 
Swanco/CSE safety mobile microphone Type MM2 21711 
Halson Mobile antenna, new all weather all bands 

SYMON: isos Sessa c Sew aS Hew ed ew ENTE Laos 617 86 

Extra coils (when more than one band is required) 317 6 
Swanco Quad Spiders (per pair) ................ 610 0 
Echelford Communications Equipment: 
Echelford B1/4 transmitter for 4 metres.......... 30 0 0 
Echelford M1/4 transmitter (mains or mobile) . 40 00 
Echélford C1/4 4-metre converter .............. 1010 0 


Full range of Drake Equipment available to order. 
Full range of Heathkit Equipment available to order. 


Codar Radio Company 


£ s d. s. d. 
CR.70A receiver 1910 O CR.45RB ... 11 7 0 
PR30 ........ 510 0 ATS transmitter 1610 0 
PR30X ...... 7 (0) 250 volt PSU . 8 0 0 
R.Q.10 ...... 615 0 12/MS PSU... 11 5 0 
R.Q.10X .:.... 8 (0) 12/RC control.. 2 76 
CC.40 ........ 610 0 T28 receiver .. 1510 0 
CR.45K ...... 910 0 Mini-Clipper .. 119 6 


Partridge Electronics: Shure Microphones: 


: £ s d. £ s 
Joystick std. ... 415 0 Shure 201 .... 410 
Joystick de luxe 519 6 Shure 202 5 0 
Type 3 tuner.. 215 0 . 

Type 3A tuner 3 12 6 Shure 444 .... 10 12 

Type 4 tuner.. 440 Shure 401A 5 10 

Type 4RF tuner 6 6 O Shure 2758K .. 4 2 
SECOND-HAND EQUIPMENT 

Many items in stock including: LG300, K.W. ‘‘ Viceroy’s,”’ 


K.W. “Vanguard” Gelso 212TR, LG50, Tiger TR100, 
Viking ‘‘ Valient’’, DX-100, SB10, K.W. “ Valient,’’ K.W. 76, 
K.W.77, RA-1, Mohican, B-44MKII’s, EC10’s, 840A, 840C’s, etc. 
Your enquiries please. 


Full Service Facilities—receivers re-aligned, transmitters serviced, 
etc. 


Illustrated Catalogue '7/6 post paid. 


SWANCO PRODUCTS LTD. 


Dept. W 247 Humber Avenue 


COVENTRY 


Telephone: 
Coventry 22714 Hours: Mon.-Sat. 9a.m.-6p.m. 


AOACO Ff 


SLYDLOK FUSES 15 amp. 230 v. D.C. 4v 04A.C., 


1/6 ea., 15/~ per doz. 


HEADPHONES. Carbon H/Mics., 5/- ea. P. & P. 
2/6. DLR5 Bal. Armature, 9/6. P. & P. a My Coil 
with ear muffs and wired M/C mic., 15/-. P. & P. 3/6. 
Da y A M/Coil with M/Coil Mic.. 15/-. 


TANNOY LOUDSPEAKERS.  Re-entrant type, 

ideal for public address, enclosed in waterproof wooden 

case, complete with steel baffle designed to produce 

directional reproduction at 5 watts. 7.50Q 27/6 each. 
arr. 


SMALL GEARED MOTORS. 


versible, with gears attached, 15/~ ea.; with blower 
attachment, 12/6 ea.; with fan assembly, 12/6 each 


TRANSMITTER. BC 625, part of T/R. SCR522. 
or spares only. assis only. Complete with valves 


except 832s and Relay. 21/- ea. Carr. U.K. 4/- 


SIEMENS HIGH SPEED RELAYS. H96B type, 50 
+50 ohms. 6/- ea.; Type H69D, 500+500 ohms, 

ie on Type H96E, 1,700+1,700 ohms, 7/6 ea. 
arr. ij- 


“TELE L” TYPE FIELD TELEPHONES. These 
telephones are fitted in strong steel case. complete with 
Hand Gen. for calling each station. Supplied in new 
condition and tested. 70/- per pr. Carr. 7/6. 


POST OFFICE TYPE RELAYS. 3,000 sers. 2 c/o. 

2 m. slugged coil 140 ohms; 2 c/o, slugged coil 500 

ohms. All at 6/~ each. Carr. 1/-. 

i Kog Type, by Ericsson ra cenanes: 2 1,0000 
r, 2 mc. c/o plus 3 c/os 12/6 ea., 2,000Q 4 c/overs 

107” ea.; 500Q 4 c/overs, 10/- ea. P. & P. I/- ea. 


MORSE KEYS. No. 8 assembly complete with leads, 


terminals and cover, 6/6 each. Carr. 2/- 


VIBRATORS. 12 v. 4 pin; 12 v. 7 pin. Syn. All 
6/- each. Carr. I/-. 


ELECTRO MAGNETIC COUNTERS. Register 
up to 9999, coil res. 300Q 5/- each. Carr. I/-. Ex- 


equipment. 


MODULATION TRANSFORMERS. 150 watts, 
suitable for pair 813s, driving 313s. Size 6in. x 5in. 
x 3tin. Brand new, boxed. Price 27/6. Carr. 4/6. 


MEGGER INSULATION TESTER 500 v. with Con- 
test range from 0.1 ohm to infinity. Bakelite case with 
nang gen. S£@ea. Carr. 5/6. 2 ranges, ex-Hoover 
stock. 


X 
CUT OUT. |12 v. or 24 v. operation. Heavy duty silver 
contacts (5c 849), 7/6 ea. Carr. 1/6 


LIGHTWEIGHT HEADSET (part of ** 88" W. Set 


Equipt.) complete with Boom mic., carbon made “ | 


highest Ministry Spec. oving coil earpieces. 
price 35/- set. Carr. 3/-. Also Super Lightweight hand 
set, 17/6 ea. Carr. 2/- 


200 AMP. 24 v. D.C. GENERATORS. Type P3 
ex-Air Ministry, £9/10/~ ea. Carr. 10/6. 

P.C.R. 12 V. VIBRATOR POWER PACKS. Brand 
new, 22/6 ea. P. & P. 5/-. 

CONDENSERS. Paper, Sprague .1 mia 500 v., 5/- 
doz. .l mfd. 1,500 v., 7/- doz. (incl. P. & P.). 
HEAVY DUTY TERMINALS. Ee ceruive Black 


only, will take spade terminals and wander plug. 1/6 pr. 


15/- doz. pairs. P. & P. 1/6 ea. doz. 
FATIGUE METERS. 24 v. D.C. Consisting of 6X 


496D Relays 500x5009. 6x3009 Electro Mag. 
counters, etc. £3/10/- ea. Carr. 4/6. 


ae 3,000 Series 2 C/O 2 M. 1400 slugged 
coil, 

5002 2 C/Os slugged coil, 6/-. P. & P. 1/- ea. item. 
Also a few Ericsson Teleohione 3,000 types in stock, 
10/- ea. Brand new. P. & P. I/-. 


AMERICAN AUTOPULSE 24V PUMPS for 
mounting between carb. and main fuel tank as auxiliary 


pump. New—30/- ea. P. & P. 5/-. 7 g.p.h. Size 
7in. X 23in. X 23in. 

W. SETS, No. 19 Mk. III. New. £5/10/-, incl. carr. 
POWER SUPPLY UNITS, 12 v. for “19” Sets. 


35/-, incl. carriage. 
Complete Units, 19 Set, Variometer, 12 v. B.S. Control 
Box. H/Phones and Leads. 10 GNS. incl. carr. 


W/S REMOTE CONTROL UNIT “E,” Mk. 
As supplied with “19° W.S. 25/-. P. & P. ae 


W.S. 19 VARIOMETERS. 17/6. P. & P. 4/6. 


S.T.C. MINIATURE SEALED RELAYS, TYPE 
4184 G D, 700Q 24 v. (will work efficiently on 12 v. D.C.) 
(ex equipment): 2 C/overs. 7/6. P. & P. I/-. 6 or 


more post pal 


SMALL D.C. MOTORS. 2in. X I4in. X Idin. Rated 
24 v., will work on 12v. žin. length deve shaft. Ideal 
for model makers, etc. 10/6 ea. 


POCKET TRANSISTOR SETS—6 Transistor Med. 
ave. Complete with earpiece and plastic carrying 
case. Boxed, brand new. £2 ea. P. & P. 5/-. 


S.A.E. all enquiries. 


A 
Sate Sirer 


108 CHESTER ST. „BIRKENHEAD, CHESHIRE 


Tel. BIRKENHEAD 6067 
Terms Cash with Order. 


12-24 v. D.C., re- } 
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ALL GOODS 
GUARANTEED 


CONVERTOR/BATTERY CHARGER. Input 
12 v. D.C. Output 240 v. 50 c/s. 170 watt max. Input 
240 v. 50 c/s., output 12 v. 5 amp. D.C. Fully fused with 
indicator lamps. Size 94 X 10x 4zin. Weight 19 Ibs. 
An extremely compact unit that will give. many years 
reliable service, supplied with plug and leads. Only 
£4/10/-. P. & P. 15/- extra. 

As above—fully serviceable—perfect interior but 
soiled exterior case. £3. P. & P. 15/- extra. 


DISTRIBUTED WIDE BAND AMPLIFIERS 
Various types, e.g., E.M.I. type 2C complete with 
power unit. Frequency range 50 pa = 100 mc/s. 
gain of 12. £8/10/-. P. & P. 
DEKATRON SCALERS/TI ERS. 
models from £6-£12. 

RATEMETERS. Various types available with or 
without E.H.T. power supplies. 
SCINTILLATION EQUIPMENT available. 
PYE SCALELAMPS; GALVANOMETER/ 
FLU XMETERS. Various types and sensi- 
tivities. 

I, 2and 3 CHANNEL CHART RECORDERS 
by Kent, Kelvin and Hughes, Elliott. 

PH METERS Model 23 by Electronic Instruments. 
Write for lists. 


Various 


NUMERATORS. Type GRIOG, 2tin. high figures, | 
requires 180 volts H.T., base connections supplied and | 


circuit values, 22/6 each, or 3 for 60/-. Bases 5/6 each. 
4-DIGIT RESETTABLE HIGH SPEED COUN- 
TERS. 10 counts per second. 1,000 ohm coil 36/48 v. 
.C., 17/6 each. 
SOLARTROWN stab. P.U. type AS516 300 v. 50 mA., 
£5/10/-. AS517 300 v. 100 mA., £7/10/-. P. & P. 10/- 
extra. 
TRANSISTOR OSCILLATOR. Variable frequency 
I 40 c/s. to 5 kc/s. 5 volt square wave o/p, for 6 to I2 v. 
D.C. input. Size 13 xX Ig X l4. Not encapsulated. 
Brand new. Boxed. I1/6 each. 
PHOTOMULTIPLIER Type 931A complete with 
base and resistor network. 25/- each. 
THYRISTORS 100 piv., 16 amps type 2N683 by 
General Electric. Brand new, 8/6 each. 


TRANSISTORS l 
ACY19 Mul. ...... 4l- ea. 2N1305 RCA ...... 4/6 ea. 
ay. TERET 4 t- ea. 28701 Tex. ........ 4j- ea. 
i Ulese sooos ea > 
GET885 Mul....... 4l- ea. kier a Ee” 2o ae ee 
O0C42 Mul. ........ 1/- ea. 60/10P New .... 4l- ea. 
BCZ11 Mul......... 4/6 ea. MA393...........-- 3/6 ea. 
VALVES 

BL Gewese wats 3/6 ea OVID isin ci nna cee 3/6 ea. 
BAKB Sere 3/- ea. E ec cis cso awxs 5/6 ea. 
sd | Se ee 6/- ea CV345 ananuna 7/6 ea 
OCHO ccs ae ens 3/6 ea. GV 4622 boat cease wa 7/6 ea 
6SN7 ilciwccauns 2/6 ea. OVEES co aiawess os 2/6 ea 

12SN7/B36........ Ql- ea. CV 2885. cats say 7/6 ea 
DL92/94 .......... 3/- ea. CV4006 .......... 8/- ea. 
BISOF ........%... 8/6 ea. CV4007 oaan. 4/- ea. 
sa 4/6 ea. OVEOI4 © ot daca cis 2/6 ea 
Rif seiseein se $5 eles She 5/6 ea CV4024 ......ceee 3/- ea. 
RIS seresa oes 6/6 ea CV4064 lied ceanus 12/6 ea. 

TEST GEAR 


OSCILLOSCOPES. Cossor DB 1035 £20; 1049 £30. | 


A a I3ADB £20; Furzehill 0.100 £16/10/-. Carr. 


MARCONI Sig. Gen. 144G 85 kc/s.-25 mc/s. £20. 
Carr. £l. MARCONI U.H.F. Gen. TF5I7 150- 
i 300 mc/s. £5/10/-. Carr. £1. MARCONI valve 
millivoltmeter TF899 £8/10/-. P. & P. 10/-. 
AIRMEC Valve millivoltmeter 784 6in. rectangular 
200 micro amp. meter calibrated — l0db. to +10db.; 
+0-10 mV.; range: --40 db/xl.; —20 db./x 10; 
0 db/x 100 £13. Carriage 15/-. 

AVO Electronic test meter. £10. P. & P. 10/- extra. 


TRANSISTOR CRYSTAL CHRONO. 
METER. One only. Large 6in. clock face with 
sweep second hand. O/P pulses of 30, 6, l, seconds 


and multiple o/p from dividers. Requires 24 v. 
250 mA. D.C. input. Hammer grey case. Size 
19 x 6 x I0in. As new. £45. 


Brooks Crystals 2 mc/s. 7/6 each. 


l RELAYS 

3,000. Series 5 k/ohms, 2 pole make H.D. contacts, 
2/6 each. 
Siemens sealed HS 48 v. spco. type H96E, 3/- each. 
Siemens miniature with dust cover, 6-pole make or 
break 1,250 ohms, brand new, boxed 4/6 each. Bases 


2/-. 
SELENIUM RECTIFIERS 


Double bridge |2 v. 6 amps. continuous rating, Size | 


33 x 32 x 2tin. 9 plate, 8/6 each. 
Round bridge 12 v. 12 amps. continuous rating, 21/- 
each. 
DIODES new CV448/425. I/- each. 
TRANSFORMERS, Al! 200/250 inputs, 18 v. 6 amps. 
continuous rating tapped 9-0-9 at 18/6 each. 18 v. 
12 amps. at £3 each. 
H.T. TRANSFORMERS. Gardiners. 250-0-250. 
50 mA. 6.3 v. | amp.; 6.3 v. 2 amp. Size 23 X 4 x 4tin. 
As new 25/- each. Matching choke 7/- each. 
FRACTIONAL H.P. MOTORS. 240 v. 50 cjs. 
Brand new. Ideal models, fans, etc. 6/6 each. 
METROSILS. Ideal pulse suppression, 2/- each. 
E.H.T. CONDENSORS. 7.5 kV. wer king; with 
clips 0.1 mfd., 5/6 each.; 0.25 mfd., 8/6 each 
BELLING & LEE 10-pin enclosed plug/open socket, 
3/6 each. - 
Cash with Order. Post paid over 10/-. 
CALLERS WELCOME. 


CHILTMEAD LTD. 


22, Sun Street, Reading, Berks. 
Tel. No. Reading 65916 (9 a.m. to 10 p.m.) 


NEW PRICES ON 
NEW COMPONENTS 


DISCOUNT:—10% over £2. 15% over £5. 


ELECTROLYTIC CAPACITORS (Mullard) 

8uF/4V, 6.4uF/6.4V, 4uF/10V, 2.5uF/16V, L6uF/25V, luF/ 
40V, 0.64uF/64V, 1/6d. | 
32uF/4V, 25uF/6. oa 16uF/10V, lOuF/16V, 6.44F/25V, 4uF/ 
40V, 2.5uF/64V, I 3d. 

64uF/4V, 5OuF/6.4V, 32uF/10V, 20uF/16V, 12.5uF/25V, 
8uF/40V, 5uF/64V, 1/2d. 

125uF/4V, l00uF/6. ay 64uF/10V, 40uF/16V, 25uF/25V, 
16uF/40V, 10uF/64V, ie, 

250uF/4V, 200uF/6. áy, 125uF/10V, 80uF/16V, 50uF/25V, 
32uF/40V, 20uF/64V, I/Id. 

400uF/4V, 320uF/6.4V, 200uF/10V, 125uF/16V, 80uF/25V, 
50uF/40V, 32uF/64V, 1/2d. 

POLYESTER CAPACITORS (Mullard) 
TUBULAR: 10%, 160V; 0.01, 0.015, 0.022uF, 7d. 0.033, 
0.047uF, 8d. 0.068, O.luF, 9d. O.15uF, Iid. 0.22uF, I/-.. 
0.33uF, 1/3d. 0.47uF, 1/6d. O0.68uF, 2/3d. IF, 2/8d, 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF 
0.01, 0.015, 0.022uF, 7d. 0.033uF, 8d 0.047uF, 9d. 0.068uF, 
10d. O.luF, Iid. O.15uF, 1/2d. 0.22uF, 1/6d. 0.33uF, 2/3d. 
0.47uF, 2/8d. 

MODULAR, METALLISED: P.C. mounting, 250V; 
0.01, 0.015, 0.022uF, 7d. 0.033, 0.047uF, 8d. 0.068 0.IuF, 
9d. O.15uF, Iid. 0.22uF, I/-. 0.33uF, 1/5d. 0.47uF, 1/8d. 
0.68uF, 2/3d. IuF, 2/9d. 

POLYSTYRENE CAPACITORS: 5%, 160V; 10, 12, 
15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 
270, 330, 390, 470, 560, 680, 820pF, 5d. 1,000, 1,500, 
2,200pF, 6d. 3,300, 4,700, 5,600pF, 7d. 8,200, 10,000pF, 8d. 
15,000, 22,000pF, 9d. 

POTENTIOMETERS (Carbon), miniature, lin.Xx 
tin. spindle. Lin.; 100Q to IOM. Log: 5k to 5M., 2/3d. 
SKELETON PRE-SET POTENTIOMETERS ‘(Car- 
bon): Lin. 1002 to 5M. Horizontal and vertical P.C. 
mounting. 

Miniature (0.3VW), I/-. Submin. (0.1W), 10d. 
RESISTORS (Carbon film): 5% 4.72 to IM. 10%, 
1.2M to 10M. E24 series. 

LW, 2d. ea. (over 99, I3d. ea.) 100 off per value, 13/9d. 
iw, 2id. ea. (over 99, 2d. ea.), 100 off per value, 15/6d. 
C.W.O. P. & P. I/-. Min. order value 5/-. 


SEND S.A.E. FOR MAY 1968 CATALOGUE 


DUXFORD ELECTRONICS (WW) 
DUXFORD, CAMBS. (SAWSTON 3031) 


“SKANDIA” VHF/UHF AM/FM 


Handy / Portable / Mobile 
Transceivers 


| Stationary 


I 


“Mariner”, 6 Ch. VHF FM, RF Output 
power 1W. Portable Transceiver 
other items offered ! 


* Cassette stereo tape recorders, w/AM/ 
FM Stereo receiver, Portable & Home 


* Stereo 8 player w/FM Stereo receiver, 
Automotive & Home 


Tomura Bussan Kaisha, Limited 


C.P.O. Box No. 118 Nagoya, Japan 
Cable add.: “SKANDIA” Nagoya 
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NEW from 


OLSON 


standard cases 
and chassis 


RANGE 20, 30, 40 


RANGE 60 


RANGE 70 


RANGE 80 


RANGE 90 


RANGE 100 


Send for full details of our range. 


Our Trade Counter is open for personal callers 
from 9 a.m. to 5.30 p.m. Monday-Friday 


Olson Electronics 


LIMITED 


Factory No. 8, 
5-7 Long Street, London, E.2. 
Telephone: 01-739 2343 
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R & R RADIO 


5I Rurnley Road, Rawtenstall -4 Parts are now available for this new unit. Printed 
Rossendale, Lancs - Circuit Board fully drilled and roller tinned 11/6d., 


Tel.: Rossendale 3152 postage 9d. Pre-Amp and power supplies are as for 
20W Bailey design. 


BAILEY 30W AMPLIFIER. 


VALVES BOXED, TESTED & GUARANTEED 


BAILEY 20W AMPLIFIER. 


All parts in stock for this Amplifier including specially 
designed Printed Circuit Boards for pre-amp and 
power amp. Mains Transformer for mono or stereo 
with bifilar wound secondary and special 218V 
primary for use with CZ6 Thermistor, 35/6d., post 


Trifilar wound Driver Transformer, 22/6d., post I/-. 
Miniature Choke for treble filter, 7/6d., post 6d. 


30PL14 P.C. poar Pre-Amp 15/-., post 9d. Power Amp. 12/6d., 
post 
POST, mene POST PAID. SIX 6d. Reprint of “‘ Wireless World ” articles, 5/6d. post free. 


DINSDALE I0W AMPLIFIER. 


All parts still available for this design including our 
new power amp. P.C. Board with power transistors 
and heat sinks mounted directly to P.C. All parts 
for stereo cost approximately £24. We also supply 
a made-up version in chassis form with attractive 
etched and anodised front plate, fully assembled, 
tested and guaranteed for two years. Price £35. 
Teak Case £3/10/0. P. & P. 10/-. 
Reprint of articles 5/6d., post free. 


THE ONLY 


COMPREHENSIVE 
RANGE OF RECORD 
MAINTENANCE 
EQUIPMENT 

IN THE WORLD! 


A GUIDE v m MULLARD PI-MODE I0W AMPLIFIER. 
parren cant oF VOOR Send stamps value 9d. for 16 
& STEREO page booklet and supplement- P.C. Boards for power amp and later pre-amp using 
Lr. ECORDS ary data sheets Nos. | and 4 BC.107_ transistor. 
R giving the fullest and latest Mains Transformer Mono ........ 25/-. post 5/-. 
information. Mains Transformer Stereo ........ 47/6d. post 5/-. 


All other parts in stock. 
S.A.E. please for all lists which are free. 
Separate S.A.E. for colour T.V. Kit parts. 


CECIL E. WATTS LIMITED 
Darby House 


Sunbury-on-Thames, Middx. 


[HIGH GLOSS METALLIC With fe | HART ELECTRONICS, 
HAMMERED ENAMEL TENN aes 321 Great Western St., Manchester 14 


MAKES FANTASTIC DIFFERENCE TO PANELS f 
The firm for “quality”. 


—say hundreds of enthusiastic users. 
‘Crackle’ pattern appears like magic on wood and 


| 
| 
| 
{ 
finish. Heat, liquid & scratch-proof. Lt. & Dk. Blue; | 
Bronze; Silver; Green; Black. Send 10/- NOW 
for trial tpt. Tin, Col. samples & instn’s. 
FINNIGAN SPECIALITY, 
PAINTS, Dept. W., 
STOCKSFIELD. Tel. 2280. 


Northumberland. 


LAWSON BRAND NEW TELEVISION 
TUBES 


Complete fitting instructions The continually increasing demand for tubes of the very 
are supplied with every tube. /ighest performance and reliability is now being met by 
a the new Lawson “Century 99” range of C.R.T.s. 


Personal callers welcome, but please note we are | 
closed all day Saturday. | 


OR SPRAY-ON 


Terms: C.W.O. Carriage and 


66 33 
Insurance 10/- Century 99” are absolutely brand new tubes 


throughout manufactured by Britain’s largest C.R.T. 
manufacturers. They are guaranteed to give absolutely 
superb performance with needle sharp definition screens 


LAWSON of the very latest type giving maximum Contrast and 


Light output; together with high reliability and very 


TUBES long life. 12”—£4 : 10 : 0 
. 14”’—£5 : 10:0 
“Century 99” are a complete range of tubes in all a y 
” MALVKEAC WORA sizes for all British sets manufactured 1947-1967. ery a Š 
Tel. MAL 2100 2 YEARS FULL REPLACEMENT GUARANTEE 21’—£7 : 15:0 


DAMAGED METER? 


Have it repaired by Glaser 


WE PU RC H ASE Haano, overheads by having your damaged Electrical 


easuring Instruments repaired by L. Glaser & Co. Ltd. 


We specialise in the repair of all types and makes of 
PLUGS AND SOCKETS, MOTORS, TRAN- Voltmeters, A eters, Micro- 


SISTORS, VALVES AND KLYSTRONS, 

RESISTORS, CAPACITORS, POTENTIO- INSTRUMENT A hp _ Tat 
METERS, TEST EQUIPMENT, RELAYS a T Coe 
TRANSFORMERS, METERS, CABLES, ETC. REPAIRS Detectors, Temp. Controllers, all | 
PROMPT PAYMENT & COLLECTION ae ee & Insulation 
TURN YOUR CAPITAL INTO CASH As contractors to various Government Departments l 


we are the leading Electrical Instrument Repairers in 

ELECTRONIC BROKERS LIMITED the Industry. For prompt estimate and speedy delivery 

8, BROADFIELDS AVENUE, EDGWARE, send defective instruments by registered post, or write 
‘MIDDLESEX. to Dept. W.W.:— 


PEL Een eee L. GLASER & CO. LTD. 


1-3 Berry Street, London, E.C.1 
Tel.: Clerkenwell 5481-2 


REDUNDANT OR SURPLUS ||| sevo am nyzernon saz um 


TI ERVICE FOR INDUSTRIAL INSTRUMENTS 
RADIO — ELECTRONIC eee coll Moaea i Meters, Electrical and Electronic Test 


STO C KS W A N TE D Equipment of all kinds. Estimates given for all repairs. 
67 London Road, Croydon, Surrey Tel.: 01-688 1512 
(Instrument Repairs and Counter Sales) 


o) S M A B 3 T L TD . WE ARE SPECIALISTS SUPPLIERS IN ELECTRONICS, 


: AND ELECTROMECHANICS 
46 KENILWORTH ROAD, ED GWARE, MIDDX. Also at: 48 High St., Orpington, Kent Tel.: 31066 38976 


TEL: STONEGROVE 9314 Mill Road, Lydd, Kent Tel.: Lydd 252 
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OSMABET LTD. 


WE MAKE TRANSFORMERS AMONGST OTHER THINGS 
AUTO TRANSFORMERS, 0-110-200-220-240 v. a.c., up or down, 


i fully shrouded, Ape terminal blocks, 50 He Bois 75 w. 32/6; 


100 w. 87/6; 150 w. 47/6; 200 w. 60/-; 300 w. 80/-; 400 w. 
100/-; 500 w. 115): 0 w. 125/-; 1, doo w. 180/-; 2,000 w. 
400/-; 3,000 w. 500); "£000 4 60 00/-. 


| MAINS ISOLATION TRANSFORMERS. Input 200-240 v. a.c., 


1: 1 ratio, 100 w. 80/-; 200 w. 180/-; 500 w. 290/-. 


OUTPUT TRANSFORMERS. Mullard 5/10 UL 60/-;7 watt stereo 
BO each. PP3 25/-; 30 watt P.P. (KT66, etc.) 3 & 15 ohms, 


marae TRANSFORMERS, Prim 200/250 v. a.c. 6.3 v. 1.5 a. 
9/6; 3a. 15/-; 6a.25/-; 12 v., 1.5 a. 15/-; 3a. 25/-; 24 v. 3 a. 
47/6; 5a. 70/-; 8a. 110/-; 12 a. 150/-. 


INSTRUMENT TRANSFORMER. Prim 200/250 v. a.c., OMT/4, . 


tapped sec, 5-20-30-40-60 v. giving 5-10-15-20-25-30-35- 40- 55-60, 
10-0-10, 20-0-20, 30-0-30 v. a.c., * amp 30/-; 2 amp 42/6. 
OMT/5, Tapped sec., 40-50-60-80-90-100- 410 v. giving, 10-20-30- 
40-50-60-70-80-90- 100- -110, 10-0-10, 20-0-20, 30-0-30, 40-0-40, 
50-0-50, a.c. 1 amp 45/-. 

Comprehensive range transformers and chokes stocked. Carriage 
extra all transformers from 4/6d. each. 


TRANSFORMERS WOUND TO YOUR SPECIFICATION 
BATTERY ELIMINATORS. PP9, 200/250 v.a.c.,9 v. d.c. 150 Ma, 
45/-. PP3, ditto, 15 Ma, 17/6, p.& p. 2/6d. 

AUTOCHANGERS, cr UA25, 200/250 v. a.c., mono cartridge, 
£6/'7/6. P. & P. 7/6d 

RENDAR SWITCHES. Miniature, push to break, 250 v. a.c., 
1 amp, 5/-. 

STEREO. Jacks and plugs, Bulgin, 3/6 each. Min. p. & p. 1/6d. 
I.O. (insulated grip). Plugs and sockets at 3/= each. 5/- pair. 
RADIOGRAM CHASSIS. Continental PBS7, VHF/FM; AM, 
S.M.L. Stereo, valve chassis, push-buttons, many refinements, 
£27 plus 25/--P. & P. Worth double. §.A.E. leaflet. 


FLUORESCENT LT LIGHTING, Input, 6, 12, 24 v. d.c., range 
fittings, inverters. S.A.E. lists. 

BaP a TAPE vais semen 200/250 v. a.c., suitable any size spool, 
LOUDSPEAKERS. New stock, famous make, 3 or 15 ohms, 


15 watts, £5. 25 watt, £5; 35 watt, £7. P.& P.6/-. E.M.I. 
13} x 8in. » 42/6. 


SPECIAL OFFER 
LOUDSPEAKERS, 3 ohms, ex eguina perfect. Elac, 
Goodman, ‘Plessey, etc., etc., 3in., 7/6; 5in., 7/6; 
47 sto 7 7x 4in., 10/-; '8in. s isa 10 x 6in., 15/-. Postage 

each 


| 8.A.E. all enquitéés please, Mail Order only. 


46 KENILWORTH ROAD, 
EDGWARE, MIDDLESEX 
Tel: 01-958 9314 


The RADIO AMATEURS 
HANDBOOK 40’- 


1967. Ed. by A.R.R.L. Postage 4/6 


ABC’s of Transistors by Mann. 20/-. 
P. & P. I/-. 

Fundamentals of Digital Magnetic Tape 
Units by Univac, 21/-. P. & P. I/-. 

World Radio and T.V. Handbook by 
Johansen, 42/-. P. & P. I/-. 

Colour T.V. Pal System by Patchet, 40/-. 
P. & P. I/-. 

Electronic Musical Instrument Manual, 
new ed. by Douglas, 55/-. P. & P. 1/3. 
T.V. Fault Finding by Data, 8/6. P. & P. 9d. 
Stereo Handbook by Schanz, new Phillips 
pub. 16/-. P. & P. I/-. 

Practical Oscilloscope Handbook by 
Turner, 25/-. P. & P. I/-. 


Where possible 24-hour service guaranteed 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT ST., LONDON, W.C.2 


(Leicester Square Tube Station) 


AMPLIFIER PACKAGES—300mW & IW 


Two new component packs for modern, easily built transformer- 
less class B amplifiers. Low standby current, 9V. wkg., silicon 
input stages, overall d.c. feedback, bias stabilization. First 
grade miniature components and transistors. 


AX2. Unrestricted load: 300mW r.m.s. in 10-20 ohms (100m W 


in 3 & 75 ohms). Standby 2.5mA. Drive 30yA. (180mV in 5K). 
Component pack, 13/-. 

AX3. 800mW in 8 ohms, easily raised to 1W. Standby 8mA. 
Drive 20mV in 20K. Component pack, 25/-. 


TN OT AT EMILE TATE SLITS TLE ST SR TORI cH ET AON E 


SILICON BRIDGE RECT., 60V, 800mA d.c. out, suitable Bailey 
30W amp., 8/6. COLVERN TWIN POTS 50K +50K 2%, square 
law, for WW low-distortion RC osc., 45/-; THERMISTOR R54, 
21/-. SILICON POWER TRANSISTORS, npn: BD121, 23/-; 
B-5000, 12/6; BFY51, 4/9; 2N3055, 20/-. “Genuine articles only. 
Send 3d. for complete list with data. 


C.W.O. Mail order only. Orders over 10/- U.K. post paid. 


AMATRONIX LTD., (Dept. WW), 
396 SELSDON RD., CROYDON, SURREY, CR2 ODE 
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100 


Miniature 


RESIGN 


R51000 


Half Toggle 
Switch, push 
to make, push 
to break 


RS/10 


Miniature 
Rotary 
Switch, 
single pole 
10-way 


m -6 
=. 
e> Poe „d == TS/1 
wE  Single-pole 


Changeover 


Presenting part of a wide range 
of components used throughout 
the world by the electronics 
engineer in search of quality 
and reliability. 


Further information available. 


INSTRUMENTS LTD 
BURGESS HILL, SUSSEX, ENGLAND 


TELEPHONES: BURGESS HILL 2642-3 
CABLES: RENDAR, BURGESS HILL 
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RPLUS 


(EX GOVT.) 


SU 
BARGAINS 


— N 


COLLINS (U.S.A.) 


RECEIVER. 7 valve super- 
het (Int. Octal valves). 
Exceptionally stable for SSB. 
Frequency coverage 1.5-12 
Mc/s. Power required. 250 v- 
D.C.80 mA. 12 v. A.C.1.25A. 
Excellent.condition. £12. 


Covers 2-8 Mc/s. in 2 bands. 11 valve superhet transceiver 
including 807 P.A. Power reqs. LT. 12 v. H.T. rec. 275 v. H.T. 
transmit 500 v. D.C. Slightly used, 55/-. Selected condition, 
85/-. All 19 set ancillary parts available. 
No. 31 TRANSCEIVER VHF, 40/48 Mc/s. 90/60/44 
volts battery operation, '7Q/-. 

No. 88. TWO-WAY RADIO. 40/42 Mc/s. 
4 channel. §0/- each. 

B44. VHF RADIO TELEPHONE. 60-95 Mc/s. 

trolled. 12 v. D.C. operation. EUI. 

No. 62. TRANSMITTER RECEIVER, 1.6-10 Mc/s. Tunable 
or crystal controlled. 12 v. D.C. operation. £18/10/-. 
R.C.A. C29 TRANSMITTER RECEIVER, 2-8 Mc/s. 
station. Brand new. 12 or 24 v. D.C. operation. 
No. 52 RECEIVERS. Few left. Used (serviceable). 
TUBULAR STEEL TELESCOPIC AERIAL MASTS. 
section, '70/-. 32ft., as above with 12ft. whip, 80/-. 
section, 90/-. 

MAKE YOUR OWN AERIAL MAST! 

5ft. 8in., 2in. dia. interlocking steel sections (7 sections make 
35ft. mast). 20/- per section. 

NYLON GUY ROPES, with semi-automatic tensioner. 33ft., 
6/6. 50ft. 7/6. 60ft. 9/-. 

ROTARY TRANSFORMERS BY HOOVER. 12 v. D.C. input, 
Output 250 v. D.C. at 125 mA., 25/-. 12 v. D.C. input, Output 
490 v. D.C. at 65 mA., 25/-. 

REJECTOR UNIT. For rejecting unwanted signals. Switched 
4 ranges. 1.2-10 Mc/s. 30/-. 

R.F. ANTENNA TUNER (A.T.U.). 160/80/40 metres. 25/-. 
MOVING COIL HEADPHONES. Soft rubber earpads. 

D.L.R. BALANCED ARMATURE HEADPHONES. 12/6. 
HEADSET WITH BOOM MICROPHONE. As used with 88 Set. 


2/6. 
MOVING COIL HEADPHONES AND MICROPHONES. 21/6. 
TRANSMITTER. 1.75-16 Mc/s. 3 waveband tunable. 813PA. 
Complete with all valves, and circuit. §'7/10/-. 
POWER SUPPLY. 12 v. D.C. input, 285 and 1300 v. D.C 
300 mA output. Incorporates 240 v. D.C. 80 mA vibrator pack 
circuit. $7/10/-. 

ALL ITEMS CARRIAGE EXTRA 
Prices correct at time of going to press, but are 
subject to revision. 

Lists giving fuller details of these and many other 
surplus bargains, 2/-. S.A.E. all enquiries (Please 
print clearly) 


A.J. THOMPSON (Dept. WW) 
“ Eiling Lodge,” Codicote, Hitchin, Herts. Tel.: Codicote 242 
Hours of Business: Monday to Friday 8-5 Saturday 8-12. 


Tunable. 
Crystal controlled. 
Crystal con- 


Complete 


34ft., 6 


Thanks to a bulk purchase 


we can offer 


BRAND NEW 
P.V.C. POLYESTER & MYLAR 
RECORDING TAPES 


Manufactured by the world-famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 
good as any other on the market, in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub-standard tapes. 24-hour 
despatch service. 


Should goods not meet with full approval, purchase 
price and postage will be refunded. 


S.P. f3in. 160ft. 2/- Sin. 600ft. 6j- 
53in. 900ft.  8/- in. 1,200ft. 9/- 
L.P. f3in. 225ft. 2/6 Sin.  500ft. 8/6 
53in. 1,200ft. 10/- Zin. 1,800ft. 13/- 
D.P. f3in. 350f. 4/6 Sin. 1,200f. 12/- 
52in. 1,800ft. 16/- Zin. 2,400ft. 20/- 


Postage on all orders 1/6 


We can also offer, BRAND NEW PRE-RECORDER 
LANGUAGES COURSES in GERMAN, FRENCH, 
SPANISH AND ITALIAN. 


Each course consists- of 26 step-by-step lessons 
recorded at 33 i.p.s. suitable for two- and four- 
track machines and supplied complete with 
handbook. Normal retail price 59/6. 


Our price 19/6 per course. 


STARMAN TAPES 


28, LINKSCROFT AVENUE, ASHFORD, MIDDX. 
Ashford 53020 


most brilliant performance ever from 12 volt 
_Car Battery 


BRILLIANT HEAVY DUTY 240 volt AMERICAN 
DYNAMOTOR with BIG 220 WATT OUTPUT. 
Marvellous for TELEVISION, ELECTRIC DRILLS, 
MAINS LIGHTING and ALL UNIVERSAL AC/DC 
MAINS EQUIPMENT. Marvellous for Fluorescent 
lighting. Thousands of uses. Tremendous purchase 
makes fantastically low price possible. 

ONLY £4 each, plus 10/- delivery. C.O.D. with 
pleasure. MONEY BACK if not DELIGHTED. 
Please send SAE for full illus. details. 

(Dep. W.W.) STANFORD ELECTRONICS, 
Rear Derby Road, North Promenade, BLACK. 
POOL, LANCS. 


COMPUTER PANELS 


;8 assorted printed circuit 
_ Panels with transistors, diodes, 
_ resistors, Capacitators, etc. 

; Guaranteed minimum 30 tran- | 


100 


Post Free 
10,000 Mfd 35v Electrolytics 

6/- each p & p 1/6 ea. 

Keytronics, 52 Earls Court Road, London, W.8. 


MAIL ORDER ONLY 


TRANSFORMERS 


MAINS TRANSFORMERS 
IVA TO 25 KVA 


AUTO TRANSFORMERS 
20 watts to 5,000 watts 


Trade and Professional Enquiries Only 
OLYMPIC TRANSFORMERS LTD 
224 HORNSEY ROAD 
LONDON, N.7 
NOR 2914 


NEONS. PRINTED CIRCUIT BOARDS. INSTRUMENT 
CASES. MOULDED REED SWITCHES and PIDAM logic 
modules. CONTIL and BRIGHTLIFE products are all 
ex-stock. For details see June and August 1968 
issues, advertisements. For further details use reader 
service card, New prices on new leaflet. All customers 

į on mailing list will. receive these automatically. 

WEST HYDE DEVELOPMENTS LIMITED, 

30 HIGH STREET, NORTHWOOD, MIDDX. 


Telephone: Northwood 24941 


SEMICONDUCTORS — SAVE £££’s 
Do you spend hours seeking your best buy or that 
hard-to-find device? COMPLIST shows at a glance 
comparative prices of all 600 types of semiconductor 
listed in this issue of WIRELESS WORLD and 
where to buy them—transistors, diodes, FET, SCR, 
IC’s etc. Send 2/6 (post free) for this month’s. COM- 
PLIST or £1 for a year’s issue. Specimen copy and 
details free—send 6d. S.A.E. to:— 


COMPLIST (W) P.O. BOX 31. CHELTENHAM, GLOS. 


TRANSISTORS 
Mullard OC 36 


_ P. and P. 1/- 
10% Discount on 10 upwards of any one type c.w.o. 
B. C. FROST, 

20, Raleigh Crescent, Worthing, Sussex. 


ELECTRONIC POWER CONTROLLER 

Continuously variable control of all electrical 
equipment up to 1,000 watts, including drills, 
power tools, fires, floodlights, etc. Robust case only 


43in, X 33in. x 2tin. On/off switch; mains neon, 
and 0-10 dial. Flying input and output leads with 


13 amp rubber plug and socket. Twelve months 
guarantee. Price £8/19/- including P. & P. Trade 
enquiries welcome.—ARENA ELECTRONICS, 
LAKENHEATH, LONDON, N.14. 
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CURSONS TRANSISTORS 
ALL GUARANTEED 


I/- each. BAY3I, BAY50, DKI0, OA70, OASI. 
2/- each. XAIOI, XAI02, OC7I, OC72, OC8I. 
OC8ID, OC44, OC45, GETI6, FST3/I1, ACY22. 


3/- each. OC139, OC140, 2N706, 2N708, 2N2894, 
BY100, RAS3IOAF, 2N914, BSY26, BSY27, 
BSY95A, AFZ12, BFY18, BFY1I9, BFY26. 


7/6 each. RASS5SO8AF, CRS3/40, BLYIO, BLYII, 
BUYIO, BUYII, ADY22, ADY23, ADY24, OC26. 
ZENER DIODES 


3.9 v. to 26 v., + w. 3/- each; 1.5 w. 4/=; 7 w. 5/= each. 


CURSONS, 
78 BROAD STREET, 
CANTERBURY, KENT 


S.A.E. LATEST NEW LIST 


GODLEYS 


SHUDEHILL, MANCHESTER 4 
Telephone: BLAckfriars 9432 


Agents for Ampex, Akai, Ferrograph, Tandberg, 
Bryan, Brenell,B. & O, Vortexion, Truvox, Sony, Leak, 
Quad, Armstrong, Clarke & Smith, Lowther, Fisher, 
Goodmans, Wharfedale, Garrard, Goldring, Dual, 
Decca, Record Housing, Fitrobe, G.K.D., etc. 

Any combination of leading amplifiers and speakers 
demonstrated without the slightest obligation 


WE BUY 


any type of radio, television, and electronic 
equipment, components, meters, plugs 
and sockets, valves, and transistors, cables, 
electrical appliances, copper wire, screws, 
nuts, etc. The larger the quantity the 
better. We pay Prompt Cash. 


Broadfields & Mayco Disposals, 
21 Lodge Lane, London, N.12 
RING 445 2715 
445 0749 
958 7624 
958 9842 
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for erok components- by return 


PRINTED CIRCUITS 


LARGE AND SMALL QUANTITIES. 
PULL DESIGN AND PROTOTYPE 
FACILITIES AT REASONABLE PRICES. 
ASSEMBLY SERVICE ALSO AVAILABLE 


K. j BENTLEY & FARTNERS, 
18, GREENACRES ARGAD, 
OLDHAM LANES 
Tel. 061.624 0919 


SURPLUA HANDAOOKS 


19 set Ciroull and Nel 5/6 p/p 6d. 
1155 set Clroull and Mat 5/6 p/p 6d. 
H.R.O, Teohiiloal tieteuetion 4/6 p/p 6d. 
38 set Technical inatpuyetiouns 4/6 p/p 6d. 
46 set Working Inastruslinns 4/6 p/p 6d. 
88 set Technloal Inatrueliup 6/- p/p 6d 
BC.221 Circull and Notes 4/6 p/p 6d 
Wavemeter Clana D Tesh. inal 4/8 p/p 6d 
18 set Circuit and Notes 4/6 p/p 6d. 
BC. 1000 (81 set) Olroull ani i 4/6 p/p 86d 
CR. 100/B.28 Olroult and Msi 0/6 p/p 6d 
R.107 Circuit and Notes 0/- p/p 6d. 
AR.88D Instruct lon Mathiial LG/- p/p 1/6 
62 set Circuit and Notes 5/6 p/p 6d. 
Circuit Diagram 4/- eaoh poat free H Litas A, H ludd/A, R.1855, 
R.F. 24, 25 and 20, A.ttid, Po itad, OR foe, BOLNITS, BO.842, 
BC.348J, BC.348 (H.M = ) Ht! AUi, GY sej 
52 set Sender and Re p oltenita F/A poet froi 
Resistor Colour Code tn linator B bi fd 

S.A. Ih. with all TIETEET, jileaae 

Postage rates apply ta tof TE 


Mail avdet nili 
INSTRUCTIONAL HANDBOOK SUPPLIES 
Dept. W.W. Talbot House, 20 Taibei Gardens, LEEDS 8 


CETTE 


ON/OFF TWIUM avery Bå houra at any 
manually pre ael ties P alternatively 
with SOLAR DIAL ON ai duak OPI al 
dawn. By-pass overrhli iW hour asprin 


reserve, overcvoiies atupplig ih onsa of 
power cut. Used but perfect guarantee Alate lal pequired 
MAKERS PRICE OVER £12 OUR PRICE 69/6 pp. 4/0 
Waterproof metal case approx. (in ijin ifin 10/s extra 
HORSTMANN 15 DAY CLOCKWORK TIME awitonl 
Jewelled movement. Once ON/OVFI every UA houra al any 
manually pre-set times. Key and mounting braoket, Uaed bul 
perfect. 5 amp model, Fully guaranteed is he Pale 
VENNER 200/250 v. FLASHER UNITS conlalnlna nièlna geared 
motor. ON/OFF every second, 200W I ine, post 
contacts. Suppressed. Reconditioned 19) 6 


Box 365, KINGSWOOD SUPPLIES (ww. 15) 
4, SALE PLACE, LONDON, W.2, Tel Ol-/21 0109 


R, C & L BOXES 


CAPACITY 15pf to 111uF 


RESISTANCE 0.12 to 100K2 
INDUCTANCE 1mH to 10H 
VOLTAGE DIVIDERS and 
WHEATSTONE BRIDGES 


LIONMOUNT & CO. LTD. 


BELLEVUE ROAD, NEW SOUTHGATE, 


LONDON, N.II, ENGLAND 
Tel: Enterprise 7047, 


WANTED— 


Redundant or Surplus stocks of Transformer 
materials (Laminations, C. cores, Copper wire, etc.), 
Electronic Components (Transistors, Diodes, etc.), 
P.V.C. Wires and Cables, Bakelite sheet, etc., etc. 


Good prices paid 


J. BLACK 


44 Green Lane, Hendon, N.W.4 
Tel. 01-203 1855 and 3033 


symbol of quality 


SOUND & SCIENCE 
CATALOGUE 


Send for the fabulous full colour, 88 page “ Sound 
and Science ” catalogue. Crammed with pictures 
and information on all the latest electronic and 
scientific gadgets, accessories and equipment. 
It is invaluable for the radio amateur, Electronic 
hobbyist and do-it-yourself enthusiasts. 


ONLY 1/6 plus I/- postage and packing from: 


NEWMART ELECTRONICS 


W.W.! 30/32 Shudehill, Manchester, 4 
Telephone: 061-832 7710 
Also at 15 Whitechapel (near Lord St.), 
Liverpool 
Telephone: O51 CEN 0738 


POLYMAX II 


The 
Unbreakable Insulator 


Stand-off 4” 9d; 
I” tf-s 14” 1/3 
Bee-hive, Feed- 
thru’ & Coil For- 
mers 2/6d. 


“Q MAX” (ELECTRONICS) LTD., 
Napier House, High Holborn, London, W.C.! 


THE HOSPITAL FOR SICK CHILDREN 
GREAT ORMOND STREET, LONDON, W.C.I 


JUNIOR DEVELOPMENT 


ENGINEER 


The Medical Electronics Workshop re- 
quires an engineer, probably 21-28 years 
old and with a good practical knowledge of 
solid state engineering, to (a) construct 


apparatus for medical research (b) assist 
in the provision of medical engineering 
services around the hospital. 

Salary on scale £1,055- £1,375 p.a. 
Whitley Council conditions of service 
apply, and day release is granted for 


approved courses of study. Application 
forms from the House Governor. 


HERE IT IS! 


Limited release of famous Army R/T and 
M.C.W. transceivers TPL46 for static or 
mobile use. 3 pre-set channels, aerial 
tuner, tuning signal, built-in morse 
sender. Power requirements i62 volts 
(150/12) and 3 volts. tach kit includes 
operating instructions, 2 head sets, 2 
microphones, carrying cases, collapsible 
aerial, etc. Sent less batteries and crystals 
for only 85/-, carriage 10/-, 2 kits same 
carriage. 


GOLDEN WEST SERVICES, 
Ferry, Portsmouth Road, 
Surbiton, Surrey. 


Harts 
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TRAIN TODAY 


FOR TOMORROW 


Start training TODAY for one of the many 

first-class posts open to technically qualified 

men in the Radio and Electronics industry. 

ICS provide specialized training courses in 

all branches of Radio, Television and Elec- 

tronics—one of these courses will help YOU 

to get a higher paid job. Why not fill in the 

coupon below and find out how? 

Courses include: : 

@ RADIO/TV ENG. & SERVICING 

@ AUDIO FREQUENCY 

@ CLOSED CIRCUIT TV 

@ ELECTRONICS—many new courses 

@ ELECTRONIC MAINTENANCE 

@ INSTRUMENTATION AND 
SERVOMECHANISMS 

@ COMPUTERS 

@ PRACTICAL RADIO (with kits) 

@ PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 


Guaranteed Coaching for: 

@ Inst. Electronic & Radio Engs. 

@ C. & G. Telecom. Techns’ Certs. 
@ C. & G. Electronic Servicing 

@ R.T.E.B. Radio/TV Servicing Cert. 
@ Radio Amateur’s Examination 

@ P.M.G. Certs. in Radiotelegraphy 
@ General Certificate of Education 


Start today - the ICS way 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS 
Dept. 230 Parkgate Rd., London, S.W.II. 


Please send FREE book on 
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WW—112 FOR FURTHER DETAILS 


MODERN DESK PHONES, red, green, blue and ti paz, 2 tone 
fi grey or black, with internal bell and handset with 0-1 dia. 
£4/10/-. P.P. 7/6. | 

10-WAY PRESS-BUTTON INTER-COM TELEPHONES i: Bake- 

į lite case with junction box handset. Thoroughly overbauled. 
Guaranteed. £6/10/- per unit. 

| 20-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake- 
lite case with junction box. Thoroughly overhauled. Guaran- 
teed. $'7/15/- per Unit. 

i reg r HAND SETS with coiled lead, grey, white and black 

-= P.P. 3/-. 

| TELEPHONE COILED HAND SET LEADS, 3 core, 5/6. P.P. 1/-. 

| ELECTRICITY SLOT METER (1/- in slot) for A.C. mains. Fixed 
tariff to your requirements. Suitable for hotels, etc. 200/250 v. 
10 A. 80/-, 15 A. 90/-, 20 A. 100/-. P.P. 7/6. Other amperages 
available. Reconditioned as new, 2 spot guarantee. 
QUARTERLY ELECTRIC CHECK METERS. Reconditioned 
as new. 200/250 v. 10 A. 42/6; 15 A. 52/6; p 57/6. Other 
amperages available. 2 years’ guarantee. P.P. 5/-. 
8-BANK UNISELECTOR SWITCHES. 25 sdntacts, alternate 


į wiping £2/15/-; 8 bank half wipe £2/15/-; 6 bank half wipe, 


25 contacts 47/6. P.P. 3/6. 
DESK PHONES. Black Bakelite ae onion with hand set 
and internal bell with 0-1 dial. 42/6. P.P. 6/-. 


HIGH-SPEED DOTATE COUNTERS. Ex-Govt 
4 digit. 25/50 v. D.C. Size 4xlxlin. Single coil, 2,300 Q. 


$ Single coil 5009 8/6. P.P. 3/6. 


EX. GOVT. BALANCED EIS THROAT MIKES com 


| plete with plug, new, 7/6. 


Er 
FINAL END SELECTORS. Relays, various callers, also 19 


Receivers in stock. All for callers only. 


| 23 LISLE ST. (cer 296°) LONDON W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


IMPORTANT 
TITLES 


foundations of wireless 


M. G. SCROGGIE, B.SC., F.I.E.E. 
seventh edition Apr. '58. 


This standard work covers the whole basic theory 
and, starting from the most elementary principles 
and assuming no previous knowledge on the 
reader’s part, deals with receivers, transmitters, 
amplification, valves, transistors, aerials, power 
supplies and transmission lines. The treatment of 
frequency changers has been brought into line with 
modern practice, while common-grid and cascode 
v.h.f. amplifiers, e.h.t. generators and transistor 
d.c. voltage raisers are also covered. 83in. x 54in. 
388 pp. 278 diagrams. 2Is net 22s 5d by post. 


sound and television 


broadcasting: general principles 
A BBC Engineering Training Manual 


K. R. STURLEY, PH.D., B.SC., F.I.E.E: 
Head of the BBC Engineering Training Department 


After an introduction dealing with basic physical 
principles and their application to broadcasting, 
the book deals with sound and television studios, 
telecine and telerecording, covering among other 
topics apparatus, techniques and procedures; 
outside television broadcasting, including ““ Euro- 
vision ”; amplitude and v.h.f. modulated trans- 
mitters; the problems of conveying the sound and 
television programme frequencies and com- 
municating between the various studio centres and 
transmitting centres. 382 pp. 248 illustrations. 
45s net 46s 5d by post. 


ILIFFE BOOKS LTD. 


42 RUSSELL SQUARE, 
LONDON, W.C.1. 


available from leading booksellers 


Wireless World, July 1968 


§ PRACTICAL TELEVISION 
CIRCUITS 


The contents of this New Edition cover 
Pre-Amplifiers, Receivers, Aerials, Test 
Gear, TV Baby Alarms, Deaf Aids for 
TV Viewers & several novel & useful 
items. 


by R. E. F. Street 


30/- Postage 1/6 


RADIO YEARBOOK 1968. 15/-. 
Postage I/-. 


RADIO AMATEUR’S HANDBOOK by A.R.R.L. 
1968 ed. 45/-. Postage 4/-. 


RADIO AND ELECTRONIC MATERIALS by 
N. P. Bogoroditskii & V. V. Pasynkov 63/-. Postage 1/6. 


RADIO & ELECTRONIC HANDBOOK by G.R. 
Wilding. 17/6. Postage 1/-. 


COLOUR TELEVISION PAL SYSTEM by G.N. 
Patchett. 40/-. Postage I/-. 


STRAIN GAUGES by H. K. P. Neubert 35/=. 


Postage l/-. 


MOTOROLA SWITCHING TRANSISTOR 
HANDBOOK 20/-. Postage |/-. 


MOTOROLA ZENER DIODE HANDBOOK 
16/-. Postage I/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
British and American Technical Books 


19-21 PRAED STREET 


LONDON, W.2 
Phone: PADdington 4185 


SELCOL  <@-—.- 
gaan Anes 79/6) 


ONE WATT OUTPUT. 
Portable cabinet 12x 4 
x9in., all transistor, 
fitted 7x4in. speaker. 


Volume control. Jack 
socket. Uses PP9 battery Post 5/6. WORTH DOUBLE 


SMITHS PRECISION 
SIX MINUTE DELAY 
ACTION SWITCH 


Clockwork actuated 


OUR H: 
PRICE Hift 


1 0 EACH (3 or more 
/ Post 2/6 post free). 
Separate switching up to 6 mins. 15 amps. 250 volts 


Ideal photographic timer, sequence switching operation 
etc., etc. Brand new units at a fraction of their value. 


BATTERY 
RECORD DECKS 


2 speeds 334 and 45 r.p.m. 

6v. operated. Complete with 

pick-up, fitted crystal 

cartridge. Plays 7, 10, 12in. Fitted autostop and start. Ideal 
for any amplifier. Our Price Post 2/6 
4-speed model, 9 volt, 10/- extra. 59/6 


Limited Quantity only — Export models. 


| “SONOCOLOR” CINE RECORDING TAPE 


Superior quality 5in. reel, 900ft. L.P. with strobe 


| markings, also cine light deflector-mirror. Suit- 
able all tape recorders and OUR 14/- EACH 
cine projectors. List 28/- PRICE Post 2/6 | 


THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 


DEMAGNETISER 
200/250 A.C. Post 
pel e S.A.E. 35/ 7 2/6 


TRANSISTOR BOOSTER— 


DOUBLE YOUR VOLUME! 
Cream plastic cabinet speaker with 20ft. 
lead for transistor radio, intercom, mains 
radio, tape recorder. 30 J- Post 
Size: 75in. x 5łin. x 3in. 2/6 


RADIO COMPONENT SPECIALISTS 


337 WHITEHORSE RD., CROYDON. Tel.: 01-684-1665 


AMERICAN 


TEST & COMMUNICATIONS 
EQUIPMENT 


AN/APN-9 Loran Receiver Indicators, 
suitable for navigation or 
Scope conversion, price from 
£5. S.A.E. for details. 

AN/ARC-33 Transceivers 225/399.9 Mc/s. 

AN/VRC-19 F.M. Transceivers. 152/174 

' Mc/s. £10. 

AN/URC-4 & ANJURC- 11 “ Handy-Talk- 

AN/ARN-6 & ‘AN/ARN- 44 Compass Re- 
ceivers. 

AN/TRC-8 U.H.F. Radio Relay Sets. 

AN/FPN-13 X band Radar Beacons. 


CU-168/FRR 2/32 Mc/s Antenna Couplers. 
AN/URM-30 Test Set for AN/URC-4s. 
AN/PSM-6 Multimeters 1K-20 k Q/PV. 
AN/URM-61 Signal Generator 1-8/4 Gc/s. 
T-216/GR Xtl Synthesizer Signal Gener- 
ator 225/399-9 Mc/s. 

AN/UPM-11A X Band Range Calibrators. 
AN-USM-24A Measuring Oscilloscopes. 
TS-413C/U Signal Generators 75 Kc/40 


Mc/s. 
TS-497B/UUR Signal Generator 2/400 Mc/s. 


TS-147A/UP Radar Test Sets. 
TS-917A/CG (Stelma TDA-2) Telegraph 
Distortion Analysers. 
ME-22/PCM Decibel Meters-45/+25 DBM 
Tektronix 541, 543 & 545 spare Tubes Type 
‘5BHP2A. Price £14. 
AN/UPM-19B Test Set for AN/APW-11. 


I-177B Valve Tester. 

I-193C Relay Test Sets. 
LA-239 Measuring Oscilloscope. 
BC-614( ) Speech Amplifier. 


Manuals offered for most U.S. equipments 
(regret no list or U.K. pubs. available). 


GENERAL CATALOGUE 
* a AN/103 1/- ok 


| SUTTON: ELECTRONICS 
1 Salthouse, Nr. Holt, Norfolk. CLEY 289 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To ‘Wireless World’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E. I 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ Rate: 6/- PER LINE. Average seven words per line. 


@ Name and address to be included in charge if used 


in advertisement. 


@ Box No. Allow two words plus I/-. 


@ Charges etc., payable to “ Wireless World” and 


crossed “& Co.” 


@ Press Day 5 July for August 1968 issue. 
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Please write in block letters with ball pen or pencil. 


Wireless World, July 1968 
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~ Get around! with Audac portable 


INDEX TO 


Appointments 


PAGE 

-= Acoustical Mfg. Co., Ltd. ci weiicvdvecsane ses 54 
Adcola Products, Ltd. . oe Cover iii 
Akurate Eng. Co., Ltd. os vss csicsn cas vadac es 95 
Amatromi Ltd: | awed 65 op iset RS OO KEREN 99 
Amplivox, Ltd., Industrial Division .......... 2 
Anders Electronics, Ltd. ...............06- 19, 44 
AN TE X Ld 54602 Us oR HE Ak CHEEKS EEO SES 9 
Armstrong Audio .n.cccccccevcetecpeneecene 26 
Audac Marketing Co., Ltd. ................ 104 
Audio & Design icc aides hae we ee oe ernes 59 
Audix, B. Ba LAG 6s ive saasn geese else xe saad 73 
Avos To” ga wees need oy ete eae ss wale Oe & 1 
Avon Communications & Electronics, Ltd. .... 58 
Batey, W., & Co. oss sas tees er are eeveres 64 
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Bi-Pak Semiconductors ....... Lee ede w aves 66 
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Black Nid <tc. sa a a lb 2 eer We EN ON aea DA 92, 101 
Britain, Chas. (Radio), Ltd. .sccsesandsesaers 65 
Britec, Ltd rats 0 PES ES WO RRO SEEAS ERE RS 36 
British Institute of Engineering Technology .. 28 
Brown, N; G Lid, resas an eu aed & wel we 44 
B.S. Radio & Electrical Stores ........... eee 92 
Bulgin, A. F., & Co., Ltd. .............. Edit. 239 
Buleérs;, Ltd. neue bie eee ee. ax ere de awe ae Save 26 
As La oe Sten Pee Ae Rd We Rete wie en 74 
Calan Electronics, Ltd. .aci ers edesede ees cvs 59 
Carr Fastener Coo, Ltd. sescwersveiseidaeees 51 
Chiltmead © sia aah adhd E EEEO Re bas 98 
C.R.E.I. (London) isi dao se di wvekadww ness 15 
Cursons;, B. W. a ote ws 2d 66a kS Cos URS Weed sO 101 
Daystrom,‘ Ltd. aa ce eee ptosis exon eed US 16, 17 
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Drake Transformers, Ltd. ...............0.. 33 
Duxford Electronics .....05 ssa cdevnewees was 98 
Elcon- Ltd kate ea tp 4 BA me whe ee ers we ewes 39 
Electrical Remote Control .................. 52 
Electronic Brokers «6.0 cactus s cece ¢iedwe vas 71, 99 
Electronics (Croydon), Ltd. ................ 93 
Electroniques (STC), Ltd. 2. .cccc ccc cece nes 56 
Electrosil, Ltd. win dau woe Caleer dene te ave or 8 
Electtrovalúe. > ies & be ok eae 4 we DRO he ee 66 
Electro-Winds, Ltd. ....... Sih week as ae ae BERS 80 
English Electric Valve Co., Ltd. .......... 3, 5,7 
Erie Resistor; Ltd. ok sande wsuic'ne eo an Howse 10 
Burotronix Busslim 6 occas cee siwis se sae esos 46 
Ferranti, Ltd., Dundee «i456 68 csis venues Cover ii 
Finnigan Speciality Paints, Ltd. .........:.. 99 
W. Foulsham & Co., Ltd. .................. 97 
General Engineering Co. .................05- 24 
Glaser, L.. & Co., Ltd, 3 vaca wien icas ewe ntes» 99 
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Grampian Reproducers, Ltd. ................ 101 
Grice & Young, Ltd. .................0 000s 80 
Greenwood, W. (London), Ltd. ............ 37, 39 
G.S.P.K. (Electronics), Ltd. ...c cc uk cvcesecs 80 
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V.H.F. receiver unitRX/$ 


This V.H.F. Receiver offers narrow or wide band operation. Its extreme portability makes it ideal for ; 
_ Industrial Control, Studio talk back and Radio Paging Systems. The unit is fitted into a leather carrying 
pm, case and there is a choice of telescopic or strap aerial. Size 4” x14” x6” Weight 15 ozs. The whole range 
of receiver units is designed for use with Audac Radio-Microphone Transmitters and incorporates the same 


- high standards of design and precision engineering to provide long and trouble-free service. 


Details and literature available on request 


>  AUDAC 


RADIO MICROPHONE AND SOUND 
REINFORCEMENT SYSTEMS 


AUDAC MARKETING COMPANY LTD/FOREST WORKS/CAREY RD/ 
WAREHAM/DORSET/Tel: Wareham 2245 
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Vacant Advertisements appear on pages 82-92 
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NO, WE DON’T KNOW WHAT IT IS 
EITHER, BUT IF SOLDERING IS IN- 
VOLVED WE KNOW THAT YOU'D 
NEED AN ADCOLA SOLDERING 
INSTRUMENT TO MAKE IT. THEY 
ARE MADE TO SOLVE PROBLEMS 
SEND NOW FOR THE LATEST 
CATALOGUE. 


ADCOLA HOUSE, GAUDEN ROAD, 
LONDON, S.W.4 Tel. 01-622 0291/3 
Telegrams: SOLJOINT LONDON S.W.4 
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-EXTRUSOL is a new concept in ADVANTAGES OF EXTRUSOL 


solder for solder machines, baths 


and pots used in the electronics 1. Less dross on initial melting 
ey 2. More soldered joints per 
EXTRUSOL is a very high purity pound of solder purchased 
solder which is also substantially e: 

free of oxides, sulphides and 3. Less reject Joints 

other undesirable elements. 4. Improved wetting of 

The percentages of impurities in electronic components and 
EXTRUSOL are considerably printed circuit boards 

lower than those quoted in 5 More uniform results 


national or company specifica- 
tions, thus providing a solder 

= more suitable for use in the 
electronics industry. 


EXTRUSOL is supplied in 1 -Ib. 
and 2-lb. Trapezium Bars and 
Pellets in different alloys with 
strictly controlled tin contents to 
suit the appropriate soldering 
machines, baths and pots. Bars are 
available for automatic solder feed. 


A section of a A section ofan Solder chips EXTRUSOL Write for details of EXTRUSOL 


typical cast EXTRUSOL which are precision made and literature about Ersin Fluxes 
solder bar. bar with the usually made by solder pellets and Chemicals for printed circuit 
Note the surface plastic coating dripping solder individually cut soldering machines, baths and 
dross and general removed show- alloy on to a to a standard 
contamination. ing no dross or metal surface. size from pots. 

contamination. extruded rod. 


Hemel Hempstead, Herts. 
Tel: Hemel Hempstead 3636 Telex: 82363 
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